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SUMMARY 


A single-stage axial flow compressor, having single-airfoil blading, was 
designed and tested as part of an overall program to evaluate the effectiveness 
of tandem airfoils for increasing the design point loading capability and stable 
operating range of compressors. The stage was designed with zero rotor pre- 
whirl, constant rotor work across the span, and axial discharge flow. The design 
procedure accounted for the rotor inlet boundary layer and included the effects 
of axial velocity ratio and secondary flow on blade row performance. The re- 
sulting blading had large variations in twist {i.e. , end-bends) in the endwall regions. 
The rotor had an inlet hub/tip ratio of 0.8 and a design tip velocity of 757 ft/sec. 

The specific flow and resulting rotor inlet Mach number were generally consistent 
with design practice for compressor middle stages; however, the blade loading 
was appreciably higher. The stage was tested with uniform inlet flow and with 
hub radial, tip radial and 90 deg one-per-revolution circumferential distortion 
of the inlet flow. 

Overall and blade element performance data for uniform inlet flow were ob- 
tained at 50, 70, 90, 100 and 110% of design equivalent rotor speed, and are pre- 
sented herein. At design equivalent rotor speed and flow, the rotor achieved an 
adiabatic efficiency of 88.9% at the design pressure ratio of 1.28 compared with 
the design value of 89.9%. At the same flow and rotor speed, the stage achieved 
its design adiabatic efficiency of 84.8% at its design pressure ratio of 1.26. At 
design equivalent rotor speed, maximum rotor and stage adiabatic efficiencies 
of 90.1% and 86.1%, respectively, were reached at approximately 96% design 
equivalent flow. 

For both hub radial and tip radial distortion of the inlet flow, overall per- 
formance, blade element performance and flow distribution data were obtained 
at 70, 90 and 100% of design equivalent rotor speed and are also presented herein. 
For circumferential distortion of the inlet flow, overall performance data were 
obtained at 70, 90 and 100% of design equivalent rotor speed. Flow distribution 
data were also obtained with circumferential distortion of the inlet flow for two 
operating points (defined as a combination of flow and speed) at design equivalent 
rotor speed and one operating point at 90% design equivalent rotor speed. 

Hub radial distortion and circumferential distortion produced moderate 
changes in surge pressure ratio for the stage, whereas tip radial distortion 
caused surge pressure ratio to decrease substantially. At design equivalent 
rotor speed with hub radial, tip radial, and circumferential distortion the surge 
pressure ratio decreased 2. 0, 9.7, and 4. 6%, respectively, when compared 
with the uniform inlet flow value. Peak adiabatic efficiency with hub radial dis- 
tortion was essentially unchanged from the uniform inlet flow value (which 
occurred at design speed), even though the stage pressure ratio was reduced 
significantly at 90 and 100% design equivalent rotor speed with hub distortion. 

Tip radial distortion of the inlet flow resulted in a slight increase in peak adia- 
batic efficiency at 70 and 90% design equivalent rotor speed, but the stage lost 
4. 5 percentage points in peak efficiency at design rotor speed. Stage pressure 
ratio with tip radial distortion was reduced considerably over most of the 90% 
speedline and over all the 100% speedline. Stage pressure ratio was not affected 
significantly by circumferential distortion of the inlet flow, calculated values of 
adiabatic efficiency with circumferential distortion were considered to be in- 
accurate, prohibiting an evaluation of the effects of circumferential distortion 
on peak efficiency. 
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INTRODUCTION 


The effectiveness of tandem airfoils as a means for increasing the loading 
limit and stable operating range of highly loaded compressor blade rows was in- 
vestigated for the National Aeronautics and Space Administration at the Florida 
Research and Development Center of Pratt & Whitney Aircraft under Task I of 
Contract NAS3-11158 (References 1 through 3), During this program, tandem 
rotors demonstrated higher pressure rise and efficiency than a single airfoil 
rotor with identical inlet and exit airfoil angles. The performance of the con- 
ventional stage was controlled to a large extent by three-dimensional flow effects 
associated with high losses near the walls. The three-dimensional flows resulted 
even though the blading was designed with increased work input near the walls to 
compensate for the high losses in these regions and, thereby, maintain a con- 
stant radial pressure distribution. 

A second single-stage compressor investigation was initiated to evaluate 
the potential of tandem blading for improving the performance over that of a 
more moderately loaded stage, composed of single-airfoil blade rows. A study 
was performed to select a radial work gradient for the rotor, which resulted in 
maximum rotor and stator loading levels consistent with good performance 
(Reference 4). Based on this study a rotor design with uniform work input at ail 
radii and an overall pressure ratio of 1.28 at a design tip speed of 757 ft/sec 
was chosen for this investigation. This rotor has lower work input near the walls 
than the rotors of References i through 3. This lower work input near the wails 
should reduce the three-dimensional flows and high wall losses that are charac- 
teristic of highly loaded blade rows and provide a stage design that is not charac- 
terized by a highly three-dimensional flow and associated poor performance. 

A single-airfoil rotor and stator, a dual-airfoil tandem rotor, and a dual- 
airfoil tandem stator were designed and fabricated for this investigation. Be- 
cause of the large inlet boundary layer noted during the Reference 1 through 3 
testing, a design procedure was used that accounted for the inlet total pressure 
gradient and the effects of axial velocity ratio and secondary flow on blade row 
performance. This report presents the data and performance obtained with 
Stage D, which was composed of single-airfoil rotor and stator blading. A dis- 
cussion of the aerodynamic and mechanical design of Stage D is presented in 
Reference 4. 


DESIGN SUMMARY 
Blading Design 

The stage was designed with zero rotor prewhirl, constant rotor work 
across the span, and axial discharge flow. A rotor tip inlet Mach number of 
approximately 0. 8 and a specific flow of 33 lb/sec- ft 2 were selected to be gen- 
erally representative of current design practice for highly loaded compressor 
middle stages. The design velocity diagrams were calculated by means of a 
computer program that solves the continuity, energy, and radial equilibrium 
equations for an axisymmetric flow field. The rotor inlet total pressure distri- 
bution from the data of the Reference 1 program was used for the vector diagram 
calculations. Radial gradients of enthalpy and entropy were included in the cal- 
culation, and the influence of wall and streamline curvature on the radial distri- 
bution of static pressure was taken into account. Simulated double-circular-arc 
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airfoil sections (i.e. , the mean camber line and the suction and pressure surface 
lines of each blade element are lines with a constant rate of angle change with 
path distance on a specified conical surface) were selected for the rotor and 
stator blading to be as consistent as possible with studies being conducted by 
NASA- Lewis Research Center (Reference 5). Design incidence (minimum loss) 
and deviation angles were calculated using equations 286 and 287 of Reference 6. 
The three-dimensional corrections to the incidence and deviation angles were 
omitted and a two-dimensional turning value, which includes the effects of axial 
velocity ratio and secondary flow, was used (Reference 4). This procedure 
combined with the use of the actual inlet pressure gradient resulted in blading 
with large variations in twist in the endwall regions of both the rotor and stator. 
(See figure 1. ) 

Rotor and stator design velocity diagram data, blade element geometry 
data, and predicted performance are presented in tables I and II for the rotor' 
and stator, respectively. Symbols and performance variables are defined in 
Appendix C. 


TEST EQUIPMENT 
Compressor Test Facility 

A schematic of the compressor test facility is shown in figure 2. The 
compressor is driven by a single-stage turbine, powered by exhaust gases from 
a J75 slave engine, with compressor speed controlled by means of the engine 
throttle. Air enters the compressor through a 103-ft combined inlet duct, plenum, 
and bellmouth inlet, and is exhausted through an exit diffuser to the atmosphere. 
The inlet duct contains a flow measuring orifice designed and installed in accord- 
ance with ASME standards. The area contraction ratio from plenum to compres- 
sor inlet is approximately 10 to 1. 

Compressor Test Rig 

A schematic of the compressor test rig is shown in figure 3. The flowpath 
dimensions are shown in figure 4. The hub/tip ratio at the rotor inlet is 0.798. 
The test section has a constant hub diameter of 32. 85 in. , and the outer wall 
converges from a diameter of 41. 15 in. at the rotor leading edge to 39. 99 in. 
at the stator trailing edge. Rotor bearing loads are transmitted to the rig support 
through struts located in the inlet and exhaust case assemblies. The inlet struts 
are sufficiently far upstream so that their wakes are dissipated ahead of the rotor. 
The stage design specifications of zero rotor prewhirl and axial discharge flow 
eliminated the need for inlet and exit guide vanes. Flowrate and/or backpressure 
were varied with a set of motor driven throttle vanes located in the exhaust case. 

Distortion Screens 

Twenty-mesh, 0.020-in. diameter wire was used for the distortion screens 
(i.e., tip radial, hub radial and circumferential). The tip and hub radial dis- 
tortion screens covered 35 and 40% of the inlet annulus area respectively, and the 
circumferential screen covered a 90 deg sector of the inlet annulus area. The 
distortion screens were mounted on a 1.0- in. mesh 0.125-in. diameter wire 
support screen located approximately one rotor radius upstream of the rotor 
leading edge. The support screen, which spanned the entire annulus, was in- 
stalled for all the Stage D tests. 
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Table I« Rotor D Blade Element Design 


VELOCITY DIAGRAM DATA 


Equivalent Rotor Speed = 4210 rpm 

Percent Span 
From Tip 


Equivalent Weight Flow =110 Ib/scc 


Hub 


Leading 

Trailing 

Vie 

Vzle 

V* e 

0'le 

Ulc 

V'te 

Vzte 

V'frtc 

fl’te 

U te 

a 

Edge 

Edge 

(ft/scc> 

(ft/sec) 

(ft/sec) 

(deg) 

(il/sec) 

(11/ sec) 

(ft/sce) 

(ft/scc) 

(deg) 

(ft/sec) 

(deg) 

96.8 

95.0 

758.6 

458.8 

608.7 

53.00 

608. 7 

416.8 

371,3 

193.5 

27.95 

610. 5 

I. 52 

92.0 

90.0 

787.8 

488.5 

615.8 

51,50 

615,8 

493,9 

448.9 

204.8 

24,55 

617.6 

1.37 

86.9 

85.0 

800.7 

500.5 

623. 8 

51,10 

623. 8 

535,6 

491.5 

215.9 

23.72 

624.7 

0.89 

71.0 

70.0 

819.8 

501.1 

642.9 

52.20 

642.9 

575.8 

519.6 

249.0 

25,70 

645.9 

-1.17 

49.0 

50.0 

844.3 

499.9 

680.6 

53.60 

680.6 

603. 1 

525.8 

293.7 

29.35 

674. 3 

-4,21 

28. 1 

30.0 

869.4 

496.5 

713,2 

55.00 

713.2 

622.8 

521. 1 

339.8 

32.95 

702.6 

-7, 16 

12.0 

15.0 

877.9 

473.4 

737,8 

57.10 

737.8 

596.0 

464.2 

370.0 

38.35 

723.9 

-9.37 

7.1 

10.0 

861.4 

428.7 

745.3 

59.80 

745.3 

553.0 

400.9 

379.7 

43.48 

730.9 

-9. 64 

3.0 

5.0 

837.2 

375. 1 

751,5 

64. 10 

751.5 

483.5 

270.0 

388.9 

53.00 

738.0 

-9.07 


Tip 

Note: - 0 and is constant with radius. 


Rotor Pressure Ratio: 1.282 


DESIGN PERFORMANCE DATA 


Adiabatic Efficiency: 89.9% 


Percent Span 
From Tip 


Hub 


Tip 


Leading 

Trailing 

M* 

m 



Loss 

a 5 

Pie 

He 

Pte 

i te 

Edge 

Edge 

le 

(deg) 

D 

w T 

Parameter 

(deg) 

(ps in) 

CR) 

(psia) 

CR> 

96.8 

95.0 

0. 697 

0,57 

0.604 

0. 236 

0.0604 

12.79 

14,427 

518.7 

17.765 

561. 14 

92. 0 

30.0 

0. 7 L3 

0.56 

0. 530 

0. 162 

0, 0432 

iu.38 

i4,659 

5 io. 7 

is. 36i 

56i. 15 

86.9 

85.0 

0. 732 

0.52 

0.484 

0. 106 

0.0288 

9.08 

14.694 

518.7 

18.735 

561. 14 

71.0 

70.0 

0,750 

0.15 

0.453 

0. 064 

0.0177 

7.05 

14.699 

518.7 

19.000 

561.34 

49.5 

50.0 

0.774 

-0.36 

0.436 

0. 046 

0.0129 

6. 16 

14.693 

518,7 

19.063 

561.34 

28.1 

30.0 

0.796 

-0.88 

0.426 

0.056 

0.0158 

5.44 

14.701 

5L8.7 

19.010 

561.07 

12. 0 

15.0 

0, 801 

-1.41 

0.461 

0.123 

0.0335 

6.82 

14.602 

518.7 

18.465 

561. 28 

7.1 

10.0 

0.783 

-2.32 

0.504 

1). 150 

0.0382 

10.45 

14.308 

518.7 

17.915 

561.14 

3.0 

5.0 

0.757 

-3. 90 

0. 567 

0.201 

0.0428 

17. 12 

13.820 

518.7 

17.130 

561.38 


Airfoil: Simulated Double-Circular-Arc** 


GEOMETRY DATA 
Number of Blades: 70 


Chord Length: 2*57 In, 


Percent Span 


Hub 


Tip 


Leading 

Trailing 

*lo 

« f tc 

$ 

y u 


' 

F le 

r te 

Edge 

Edge 

(deg) 

(deg) 

(deg) 

(deg) 

£7 

t/c 

(in.) 

(in.) 

96.8 

95,0 

52.42 

15. 14 

37.27 

33.78 

1.725 

0,0782 

0.009 

0.009 

92.0 

90.0 

50.91 

14.15 

36.75 

32.53 

1.705 

0.0763 

0.009 

0. 009 

86. 9 

85.0 

50.57 

14.63 

35. 94 

32.60 

1.684 

0.0743 

0.009 

0.009 

71.0 

70.0 

52.04 

18.64 

33.40 

35.34 

1.627 

0.0681 

0.008 

0,008 

49.5 

50.0 

53.96 

23.19 

30.77 

38.58 

1.553 

0.0599 

0.007 

0,007 

28.1 

30.0 

55.88 

27.50 

28.37 

41.69 

1.485 

0.0515 

0.006 

0,006 

12.0 

15,0 

58.51 

31.53 

26,98 

45.02 

1.439 

0.0454 

0,006 

0,006 

7.1 

10.0 

62. 12 

33.03 

29.09 ‘ 

47.58 

1.424 

0. 0133 

0,006 

0.006 

3.0 

5.0 

68.00 

35.87 

32. 12 

51.93 

1.412 

0,0415 

0,006 

0, 006 


* Information included in this tabic is defined on planes tangent to the conic surfaces, which approximate design 
streamlines of revolution. 

*Mcan camber line and suction and pressure surface Lines of each blade clement are Hues with a constant rate of 

angle change with path distance on the conic surface, which approximates the design streamline of revolution. 
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Table II. Stator D Blade Element Design 


VELOCITY DIAGRAM DATA 


Equivalent Rotor Speed - 4210 

rpm 





Equivalent Weight 

Flow = 

110 Ib/sec 


Percent Span 
From Tip 

Leading Trailing 

V lc 

v 7.lc 

V*le 

01e 

Vtc 

V z te 

V*te 

he 

a 


Edge 

Edge 

(ft/ sec) 

(ft/scc) 

(ft/sec) 

(deg) 

(ft/sec) 

(ft/sec) 

(ft/sec) 

(deg) 

(deg) 

Hub 

95.0 

95.0 

509, 9 

383.9 

417.2 

47.65 

395. 1 

395.1 

0.0 

0.0 

-0.29 


90.0 

90.0 

010. 8 

456.9 

412.8 

41.90 

472.2 

472.2 

0.0 

0.0 

-0.57 


85.0 

85.0 

045.3 

501.1 

407.9 

39.20 

514.3 

514.3 

0,0 

0.0 

-0.86 


70.0 

70.0 

059.8 

526.2 

396.8 

37.00 

543,9 

543.9 

0.0 

0.0 

-1.72 


50.0 

50.0 

655.9 

533.7 

380.5 

35.50 

554,2 

554.2 

0.0 

0.0 

-2.86 


30.0 

30.0 

642.5 

529.8 

362.9 

34.40 

547.8 

547.8 

0.0 

0.0 

-4.00 


15.0 

15.0 

595.2 

471.9 

354.3 

36. 50 

486.2 

486.2 

0.0 

0.0 

-4.80 


10.0 

10.0 

538. 1 

407.2 

349.0 

40.40 

417.2 

417.2 

0.0 

0.0 

-5.14 

Tip 

5.0 

5.0 

450.2 

284.3 

349.1 

52.50 

298.4 

298.4 

0.0 

0.0 

-5.43 


DESIGN PERFORMANCE DATA 


Stage Pressure Patio: l. 265 


Stage Adiabatic Efficiency: 84.8% 


Percent Span 
From Tip 



Leading 

Edge 

Trailing 

Edge 

M lc 

(deg) 

D 

Hi 

Loss 

Parameter 

6° 

(deg) 

Pte 

(psia) 

Hub 

95.0 

95.0 

0. 5024 

-2,51 

0. 540 

0.0972 

0.02216 

8.83 

17.419 


90.0 

90.0 

0. 5403 

-1.48 

0,402 

0.0803 

0.02027 

11.31 

18. 117 


85.0 

85.0 

0. 5751 

-1.00 

0.423 

0.0712 

0.01902 

11.31 

18.472 


70.0 

70.0 

0. 5807 

-1.02 

0.389 

0.0604 

0.01714 

10.97 

18.748 


50.0 

50.0 

0.5832 

-1.18 

0.369 

0.0534 

0.01610 

11.01 

18.864 


30.0 

30.0 

0.5709 

-1.43 

0.364 

0.0587 

0.01866 

11,66 

18.762 


15,0 

15.0 

0.5202 

-2.15 

0.418 

0.0995 

0.03165 

12.44 

18.153 


10.0 

10,0 

0.4748 

-3.11 

0.488 

0.1506 

0.04575 

12.68 

17.534 

Tip 

5.0 

5.0 

0.3958 

-6.64 

0.630 

0.1634 

0.04282 

4.85 

16.738 


GEOMETRY DATA 


Airfoil: Simulated Double- Circular- \rc** 


Number of Vanes: €6 


Chord Length: 2,35 in. 


Percent Span 
From Tip 


landing 

Trailing 

K le 

*te 

<*> 

7* 



r le 

r te 

Edge 

Edge 

(deg) 

(deg) 

(deg) 

(deg) 

a 

t/c 

(in. ) 

(in.) 

95.0 

95.0 

50. 16 

- 8,83 

59.00 

20.66 

1.484 

0.09 

0.010 

0.010 

90.0 

90.0 

43.38 

-11.31 

54.70 

16.03 

1.468 

0.09 

0.010 

0.010 

85.0 

85.0 

40.28 

-11.31 

51.60 

14.48 

1.453 

0.09 

0.010 

0.010 

70.0 

70.0 

38.02 

-10.97 

49.00 

13,52 

1.407 

0.09 

0.010 

0.010 

50.0 

50,0 

36.68 

-11.01 

47,70 

12. 83 

1.350 

0.09 

0.010 

0,010 

30.0 

30.0 

35.83 

-11.C6 

47.50 

12.08 

1.298 

0.09 

0.010 

0.010 

15. 0 

15.0 

38.65 

-12,44 

51.10 

13. 10 

1,262 

0.09 

0.010 

0.010 

10.0 

10,0 

43. 11 

-12.68 

55.80 

15.21 

1.250 

0.09 

0.023 

0.010 

5.0 

5.0 

59. 14 

- 4.85 

64.00 

27,14 

1.238 

0.09 

0.040 

0.014 


* 

Information Included in this table is defined on planes tangent to the conic surfaces, which approximate design 
streamlines of revolution. 


**Mcan camber line and suction and pressure surface lines of each blade element are lines with a constant rate of 
angle change with path distance on the conic surface, which approximates the design streamline of revolution. 



Instrumentation 


Instrumentation was provided to obtain overall and blade element performance 
data for each blade or vane row. The locations of axial instrumentation stations 
are indicated in figure 4. Axial and circumferential locations of the instrumenta- 
tion are shown in figure 5. Except for the omission of one rotor inlet total pres- 
sure probe during uniform inlet and radial distortion tests, dual instrumentation 
was provided at each axial station. The dual instrumentation provided (1) a re- 
dundant set of measurements during uniform and radially distorted inlet flow 
testing, and (2) measurements within and outside of the distorted region during 
the circumferential distortion testing. 

Airflow was measured with an ASME standard thin-plate orifice located in 
the compressor facility inlet duct. Compressor rotor speed was measured with 
an electromagnetic sensor mounted adjacent to a 60-tooth gear on the rotor shaft. 
Gear tooth passing frequency was displayed as rpm on a digital counter. Rotor 
rpm was also recorded on magnetic tape. Inlet total temperature was measured 
in the inlet plenum by means of six half-shielded total temperature probes; inlet 
total pressure was measured in the plenum by means of five Kiel total pressure 
probes. Six equally spaced static pressure orifices were located on both the 
inner and outer walls at instrumentation Station 0. 

Radial distributions of static pressure at the rotor inlet and exit and at 
the stator exit were measured by means of 8- deg wedge probes (figure 6). Four 
inner wail and four outer wall static pressure orifices, approximately equally 
spaced, were located at each of these stations. The rotor exit (i.e. , stator inlet) 
instrumentation station also had two inner wall and three outer wall orifices in- 
stalled across a vane gap to measure the static pressure variation across the 
gap. Likewise, the stator exit instrumentation station had four inner wall and 
four outer wall orifices installed across a vane gap to measure the gap-wise 
static pressure gradient on each wall. Eleven static pressure orifices were lo- 
cated over the rotor blade tips on the outer wall, between -26% and 107% rotor axial 
chord, to measure the rotor tip static pressures. Stator surface static pressure 
distributions at 10% and 90% span were measured 'with eight suction surface and 
three pressure surface orifices situated from approximately 15 to 85% chord at 
both span locations. The three pressure surface orifices at each percent span 
were installed on the same airfoil and a different stator vane was used for each 
group of eight suction surface pressure orifices, i.e. , a total of three stators. 

The three stators were positioned in the stator assembly such that at least one 
uninstrumented vane separated those with static pressure orifices. The circum- 
ferential location of each instrumented airfoil and the location of the pressure 
orifices in terms of percent chord are shown in figure 7. 

Twenty-deg wedge probes (figure 8) were used to measure the radial dis- 
tributions of total pressure and flow angle at the rotor inlet and exit, and flow 
angle at the stator exit. Stator exit total pressure and temperature across a 
stator gap were measured at each of two circumferential locations by means of 
circumferentially traversed radial rakes with elements at nine radial positions 
(figure 9). The elements of each radial rake were designed to measure both 
total pressure and temperature. A fixed radial rake with five Kiel total pressure 
sensors was also installed downstream of the stator for use with the wall static 
measurements to calculate the freestream Mach number. This Mach number 
was used to correct the total temperature and the 8-deg wedge static pressure 
measurements. 
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As previously stated, dual instrumentation was provided at each axial 
measuring station to provide measurements within and outside of the distoi'ted 
regions during the circumferential distortion testing. The dual instrumentation 
also reduced the number of circumferential distortion screen locations required 
to obtain a uniform spacing of flow distribution data relative to a reference 
screen location. Six screen locations resulted in the circumferential distributions 
(relative to a reference screen location) of data shown in figures 10a through 10c 
for stations 1, 2, and 2A, respectively. 

Steady-state pressure data were measured with a multichannel pressure 
transducer scanning system that includes automatic data recording on computer 
cards. Steady-state temperature measurements were also automatically recorded 
on computer cards by a multichannel scanning system in conjunction with a tem- 
perature reference oven and a digital voltmeter. Traverse pressure and tem- 
perature data and transient pressure data were recorded on magnetic tape at up 
to 600 samples per minute per channel. 

One static pressure orifice located in the plenum, two of the outer wall 
static pressure orifices at Station 0, and a total pressure probe with sensors at 
10, 50, and 90% spans at the rotor exit were close-coupled to transducers for 
transient recording during operation into and out of stall. High-response pres- 
sure transducers mounted as total pressure probes at 10, 50, and 90% span from 
the tip behind the rotor (figure 11) were used to measure high-frequency total 
pressure oscillations and to indicate the initiation of rotating stall. The high- 
response transducer output was recorded on magnetic tape and correlated in 
time with the transient recording of the plenum and Station 0 statics and the stage 
exit total pressures. 

Five rotor blades were instrumented with strain gages to provide vibratory 
stress data. The gage outputs were displayed on oscilloscopes and visually 
monitored during tests. Gage locations were determined by bench vibration 
tests with the aid of stress coat and the selected locations were verified by a 
fatigue test. 


PROCEDURES 
Test Procedures 


Shakedown Tests 

A shakedown test was performed to check out the rig and blade vibration 
levels, blade stress levels, instrumentation, and data reduction programs. 
Overall and blade element performance data were obtained for two operating 
points with uniform inlet flow at 100% design equivalent rotor speed. One stall 
transient was performed during this test. 

Performance Tests 

Overall performance, blade element performance, flow distribution and 
stall transient data were obtained during the uniform inlet flow' tests at 50, 70, 
90, 10 (T, and 110%) of design equivalent rotor speed. Five data points (defined 
as a combination of flow and speed) were recorded at each speed to define stage 
performance between maximum obtainable flow and near stall. The near- stall 
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point was determined on the basis of flow and rotor exit pressure. Overall per- 
formance, blade element performance and flow distribution data were obtained at 
three flow conditions, including maximum and near-stall flow, at 70, 90, and 
100% of design equivalent rotor speed for the hub and tip radial inlet flow dis- 
tortion tests. For circumferential distortion of the inlet flow, overall perform- 
ance data were recorded for three data points at each of 70, 90, and 100% of de- 
sign equivalent rotor speed. Flow distribution data were also obtained with cir- 
cumferential distortion of the inlet flow for two of the above data points at design 
equivalent rotor speed and one data point at 90% design equivalent rotor speed. 

To obtain an approximately uniform spacing of flow distribution data around the 
circumference of the compressor, data were recorded for six screen locations 
for each of the three data points. The resulting circumferential locations of 
the instrumentation relative to a reference screen locations are shown in fig- 
ure 10. 

At each data point, traverse surveys were followed by the recording of 
fixed pressure and temperature instrumentation data. Blade stresses were 
monitored during steady-state and stall transient operation at all rotor speeds. 

Transient measurements of bellmouth static pressure, rotor speed, and 
rotor exit total pressure were recorded ten times per second to define stall 
characteristics as the stage was operated into and out of stall. The output from 
a high-response total pressure probe (10, 50, and 90% spans) at the rotor exit 
was also recorded as the stage was operated into and out of stall and correlated 
in time with the other transient measurements. 

Data Reduction Procedures 

Data reduction was accomplished in two steps. The first step involved the 
use of two computer programs (1) to convert millivolt readings to appropriate 
engineering units, and (2) to provide a tabulated and plotted array of pressures, 
temperature, and air angle data at each station. Conversion of data to absolute 
values, appropriate Mach number corrections, and adjustment of pressures 
and temperature to equivalent NASA standard day conditions were performed 
in the second computer program. 

The second step in the data reduction procedure involved a computer pro- 
gram to calculate overall and blade element performance variables for the rotor 
and stator. The array of data provided in step one above was analyzed for the 
selection of radial distributions of pressures, temperature, and air angle at 
each axial station for input into the computer program. 

Overall Performance 

Total pressure ratios and adiabatic efficiencies were calculated for the 
rotor and the rotor-stator (stage). The rotor and stator exit total pressures and 
total temperatures were weighted according to local mass flow to obtain average 
values. The mass-averaged stator exit total temperatures were used for both 
the rotor and stage efficiency calculations. 

The stator wake total pressures and total temperatures at each radial meas- 
uring station were mass-averaged using the local total pressure in the wake, the 
local total temperature in the wake, and the 8-deg wedge probe static pressure. 
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Mach number was determined from the local total and static pressure measure- 
ments. The local mass flow was then obtained from the relationship 


- Wy/T _ y/T'Ic 


m = 


PA 


R 


M 


1 + 2^-1 M 2 


1+7 

2(1-7) 


where A is the flow area associated with each radial measurement increment. 


For the circumferential distortion data, the mass flow averaged values of 
total pressure and total temperature measured at one circumferential location 
within and one circumferential location outside of the distorted flow region were 
weighted according to the circumferential extent of distorted and undistorted 
flow to obtain the actual values used to calculate the pressure ratio and efficiency. 
It was assumed that the relative extents of distorted and undistorted flow remained 
the same through each blade row'. 

Blade Element Performance and Flow Distribution Data 


Blade element performance and flow distribution data are presented for 
each blade row for uniform and radially distorted inlet flow. Performance calcu- 
lations were made along design streamlines that pass through 5, 10, 15, 30, 50, 
70, 85, 90, and 95% span at instrumentation Station 2. The calculations were 
performed at the instrumentation stations and at the rotor and stator leading and 
trailing edges. The pressures, temperatures, and air angles at the blade row 
leading and trailing edges were obtained by translating the measured values from 
the instrumentation stations assuming conservation of angular momentum, con- 
servation of energy, continuity, and that the actual streamlines do not deviate 
substantially from design streamlines for any test point. A description of the 
translation method is presented in Reference 3. For circumferentially distorted 
inlet flow, flow distribution data (i. e., total pressure, total temperature, flow 
angle, velocity, Mach number and turning) is presented for the three data points 
with six screen positions. These flow distribution data are at the instrumentation 
stations and not translated to the blade row leading and trailing edges. 

Stall Transient Data 


Bellmouth static pressure at incipient stall was determined from plots 
similar to the one shown in figure 12 and the corresponding weight flow was de- 
termined from the correlation of bellmouth static pressure and orifice weight 
flow shown in figure 13. The steady-state pressure ratio data were extrapolated 
to the stall flow using the shape of the transient data curve as a guide line. In- 
cipient stall points were determined in this manner for each rotor speed. 


PRESENTATION OF DATA 
Uniform Inlet 


Overall Performance 

Overall performance data are presented in terms of total pressure ratio 
and adiabatic efficiency as functions of equivalent weight flow <Wy/0/i ) and equiv- 
alent rotor speed (N/VT") for the rotor in figure 14 and the rotor- stator (stage) 
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in figure 15. The design total pressure ratio and adiabatic efficiency for the 
rotor were 1.28 and 89.9%, respectively, at a design flow of 110.0 Ib/sec. The 
corresponding design values for the stage were 1.26 and 84, 8%. The design point 
is shown on each figure for comparison with the performance results. The solid 
symbol on the stall line in figures 14 and 15 is the stall point determined from 
the transient data. Pressure ratio, adiabatic efficiency and polytropic efficiency 
for the rotor and stage are also tabulated for the steady-state data points in 
table A-l of Appendix A. 


Based on a curve faired through the data points, the rotor achieved an 
adiabatic efficiency of 88. 9% and a total pressure ratio of 1.28 at design equiva- 
lent rotor speed and flow. At the same flow and rotor speed the stage achieved 
an adiabatic efficiency of 84. 8% and a total pressure ratio of 1.26. Peak effi- 
ciencies of 90. 1% and 86. 1% for the rotor and stage, respectively, were reached 
at design equivalent rotor speed and an equivalent flow of 103 lb/sec (i.e. , 96% 
of design). 


Blade Element Performance and Flow Distribution Data 


As discussed on page 9, the blade element performance and flow distri- 
bution data were calculated for the instrumentation stations and for the rotor 
and stator leading and trailing edges. Table A- 2 of Appendix A presents the 
data at the instrumentation stations at the near design point operating condition 


iy 


dhistrate the small differences between values calculated 


LU L11UI 


from the data at the instrumentation stations and the values calculated from the 
data that have been translated to the rotor and stator leading edges. Because of 
the small differences between translated and untranslated values, only the trans- 
lated values are given in table A-3 of Appendix A for the remaining compressor 
test points. The plotted results discussed for the rotor and stator in the follow- 
ing paragraphs are based on the translated data. 


Rotor Blade Element Performance 


Rotor diffusion factor, deviation angle, and loss coefficient are shown as 
functions of incidence angle in figures 16a through 16i. At the design incidence 
angle and rotor speed, total pressure losses were less than or equal to the de- 
sign values from 10 to 95% span from the tip and greater than the design value 
only at 5% span. Deviation angles were greater than the design values between 
30 and 90% span from the tip and were equal to or less than the design values at 
5, 10, 15, and 95% span. The diffusion factor at design incidence angle and 
rotor speed was greater than the design value at 5% span from the tip, approxi- 
mately equal to the design values from 10 to 90% span, and less than the design 
value at 95% span. 


Loss parameter versus diffusion factor is presented in figures 17a through 
17e tor 10, 30, 50, 70, and 90% span, respectively. The design curve repre- 
senting a correlation of the minimum loss data from Reference 3, References 7 
through 13, and unpublished Pratt & Whitney Aircraft in-house data is shown in 
these figures for comparison with the performance data. Although the data from 
References 7 through 13 are for Series 65 blade sections, the data presented in 
Reference 6 indicates that a single correlation of loss parameter vs diffusion 
factor can be used for Series 65 and double- circular- arc blade sections. The 
range of data in the Reference 6 correlation and the two-dimensional cascade 
data from figure 149 of Reference 6 are also shown at 10, 50, and 90% span in 
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figures 17a, 17c, and 17e, respectively, for comparison with the selected design 
loss curves. At design equivalent rotor speed, the loss parameter values that 
correspond to the minimum loss coefficient at 10, 30, 50, 70, and 90% span (fig- 
ures 16b, 16d, 16e, 16f, and 16h, respectively) are on or below the design curve. 

Axial gradients of rotor tip static pressure ratio (P L /p at -7. 3% axial 
chord) are shown in figure 18 for each flowrate at design equivalent rotor speed. 
This figure indicates that the rotor tip loading shifted toward the leading edge 
of the blade as the compressor was throttled toward stall flow. 

Stator Blade Element Performance 

Stator diffusion factor, deviation angle, and loss coefficient are presented 
as functions of incidence angle in figures 19a through 19i. For design incidence 
angle, the stator losses were less than or equal to design at 5, 10, 30, 50, 70 
and 95% span from the tip and greater than design at 15, 85, and 90% span. 

Deviation angles, at design incidence, were from 2 to 5 deg greater than the 
design values across the entire span of the vane. Diffusion factors, at design 
incidence angle, were less than the design value at 5, 10, 15, 30, and 95% span 
from the tip, approximately equal to the design value at 50, 70, and 90% span, 
and greater than the design value only at 85% span. 

Loss parameter versus diffusion factor is shown in figures 20a through 
20e for 10, 30, 50, 70, and 90% span, respectively. The design curve, repre- 
senting a correlation of the minimum loss data derived from the same references 
discussed in the rotor blade element performance section, is shown on each 
figure. The design point, the range of stator data from Reference 6, and the 
two-dimensional cascade data from Reference 6 are also included in the figures 
for comparison with Stator D performance data. For design equivalent rotor speed, 
the loss parameter values corresponding to the minimum measured loss coeffi- 
cients were below the design curve at 10 and 30% span from the tip, approximately 
equal to the design curve value at 50 and 70% span, and greater than the design 
curve value at 90% span. 

The stator static pressure coefficient distributions at 10 and 90% span 
from the tip are shown in figures 21a through 21e for design equivalent rotor 
speed. Static pressure coefficient distributions for all uniform inlet data points 
are tabulated in Appendix B. Vane suction surface instrumentation at 90% span 
was inoperative at 45, 55, 65, 75, and 85% chord, preventing calculation of 
static pressure coefficients at these locations. 

The wall static pressure data were examined to determine if circumfer- 
ential gradients with respect to the stator vanes were significant. In general, 
the variations of static pressure at different circumferential locations (solid 
symbols in figure 22), at approximately the same location relative to the stator 
vane, are as large as any variations that may be noted within one stator vane 
pitch. It was therefore concluded that no significant pitch variation was present 
in these data. Representative curves for two flow conditions at design equivalent 
rotor speed are presented as figures 22a and 22b. 
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Hub and Tip Radial Inlet Flow Distortion 

Overall performance, blade element performance and flow distribution 
data were obtained with hub radial and tip radial distortion of the inlet flow. The 
screens used to produce the distortion are described on page 3. At a flow of 
approximately 115 Ib/sec (i.e. , 105% design equivalent flow), the hub and tip 
radial distortion screens produced 15.6 and 17.2% total pressure distortion, i.e., 
^raax" ^’min^/^max, over the inner 47 and outer 38% of the compressor annulus 
area, respectively. Rotor inlet total pressure profiles are presented in figure 23. 

Overall Performance 

Overall performance data obtained with hub radial distortion of the inlet 
flow are presented in terms of pressure ratio and adiabatic efficiency as func- 
tions of equivalent weight flow and equivalent rotor speed for the rotor in fig- 
ure 24 and the stage in figure 25. Similarly presented in figures 26 and 27, is the 
overall performance obtained with a tip radial distortion of the inlet flow. Uni- 
form inlet flow data and the rotor and stage design point are presented in these 
figures for comparison with the radially distorted inlet flow data. The stall line 
shown is determined from stall transient data. Pressure ratio, adiabatic effi- 
ciency, and polytropic efficiency for the rotor and stage are also tabulated for 
the steady-state data points with radial distortion in table A-4 of Appendix A. 

With hub radial distortion of the inlet flow, rotor pressure ratio and effi- 
ciency at 100% design equivalent rotor speed and 110 lb/sec flow were 1.25 and 
89%, compared with 1.28 and 88.9% for uniform inlet flow. Similarly, stage 
pressure ratio and efficiency were 1.24 and 84,5% as compared with 1,26 and 
84.8% with uniform inlet flow. With the addition of hub radial distortion at 90 
and 100% design equivalent rotor speed, there were 2.0% and 2.1% reductions, 
respectively, in stage surge pressure ratio and at 70% design rotor speed the 
loss in surge pressure ratio was only 1. 1%. Therefore, Stage D was not appreci- 
ably affected by hub radial distortion. 

With tip radial distortion of the inlet flow, rotor pressure ratio at 100% 
design equivalent rotor speed and 110 lb/sec equivalent weight flow, was 1.25 
compared with 1. 28 for the uniform inlet flow. Rotor efficiency under the same 
conditions was 87.5%, compared with 88.9% for uniform inlet flow. The corres- 
ponding stage pressure ratio and efficiency were 1.23 and 80.5% compared with 
1.26 and 84.8% for the uniform inlet. With the addition of tip radial distortion 
stage surge pressure ratio decreased by 4.1, 7.2, and 9.7% at 70, 90 and 100% 
design equivalent rotor speed, respectively, when compared with the uniform 
inlet test results. Consequently, Stage D was substantially affected by tip radial 
distortion. 

Blade Element Performance and Flow Distribution Data 

Blade element performance and flow distribution data with radial distortion 
were calculated for each of the nine design streamline locations and the results, 
based on data translated to the blade row leading and trailing edges, are pre- 
sented in tables A-5 and A-6 of Appendix A. 
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Rotor and Stator Blade Element Performance 


Diffusion factor, deviation angle and loss coefficient with hub radial and tip 
radial distortion of the inlet flow are presented as functions of incidence angle 
in figures 28a through 28i for the rotor and in figures 29a through 29i for the 
stator. Comparison of the data shown in figures 28 and 29 with the uniform inlet 
flow data shown in figures 16 and 19 indicates that the rotor and stator deviation 
angle and loss coefficient distributions with radial distortion are generally equiva- 
lent to or are a normal extension of the values obtained with uniform inlet flow. 
However, comparison of diffusion factor distributions indicates a different level 
and rate of change of diffusion factor with incidence angle for each inlet flow 
condition. Diffusion factor is the only one of the three variables (63, 5° or D) 
that would be strongly influenced by hot properly accounting for radial flow shifts 
through the blade row. As discussed on page 9, the blade element performance 
calculations were made along design and not actual streamlines. One might ex- 
pect larger differences between the actual and design streamlines with radial 
distortion than with uniform inlet flow. One might also expect differences in 
axial velocity ratio along the actual streamlines with and without distortion. 
Therefore, the changes in diffusion factor vs incidence curves may be attributed 
to both radial flow shifts and changes in axial velocity along a streamline. 

Flow Distribution Data 

Radial distributions of total and static pressure, total temperature, air 
angle, and axial velocity for the rotor inlet, stator inlet and stator exit are pre- 
sented for hub and tip radial distortion of the inlet flow in figures 30a through 
32c and 33a through 35c, respectively. The values for the nine design streamline 
locations are also presented in tables A-5 and A-6 of Appendix A. 

The similarity of the stage inlet and exit total pressure and axial velocity 
profiles shown in figures 30a and 33a for hub and tip distortion, respectively, 
at design rotor speed and approximately 115 lb/sec (i. e. , 105% design flow) 
indicates very little attenuation of either distortion pattern. Generally, this 
result is typical of the results obtained at other rotor speeds and flows. 

Circumferential Distortion 

Rotor and stage overall performance were obtained with circumferential 
distortion of the inlet flow. The screen used to produce the distortion is 
described on page 3. At a flow of approximately 116 lb/sec (i.e. , 105% design 
equivalent flow), the screen produced 13.75% total pressure distortion, i.e., 

(Pi max - Pi min)/ Pi max. over a 90 deg sector of the compressor flow annulus. 
A typical rotor inlet total pressure distribution is presented in figure 36. The 
profile at approximately 105% design equivalent flow is not shown because at 
that flow pressure data were recorded at only two circumferential locations. 

Overall Performance 

The rotor and stage overall performance achieved with circumferential 
distortion of the inlet flow is compared with uniform inlet performance in figures 
37 and 38, respectively. The half-solid symbols of figures 37 and 38 indicate 
the data points for which both overall performance and flow distribution data were 
recorded. Pressure ratio, adiabatic efficiency, and polytropic efficiency for the 
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rotor and stage are also presented in table A-7 of Appendix A for the steady-state 
data points with circumferential distortion. 

The rotor and stage pressure ratios at design equivalent rotor speed and 
flow were 1.27 and 1.25 with circumferential distortion of the inlet flow, com- 
pared with 1.28 and 1.26 for uniform inlet flow. Surge pressure ratio for the 
stage decreased by 2.0, 2.4, and 4.6% with circumferentially distorted inlet flow 
when compared with uniform inlet flow results at 70, 90, and 100% design equiva- 
lent rotor speed, respectively. 

The overall performance shown on figures 37 and 38 was calculated from 
pressures and temperatures measured at one circumferential location within and 
one circumferential location outside the distorted region. The pressures and 
temperatures were weighted according to the circumferential extent of the distorted 
and undistorted flow to obtain the average values for use in calculating the pres- 
sure ratio and efficiency. (See Appendix C. ) In an effort to verify the high effi- 
ciencies shown on figures 37 and 38 and table A-7 with circumferential inlet flow 
distortion, the overall performance was recalculated for the three data points 
for which data were recorded at six screen locations using a larger sample of 
the data within and outside of the distorted area. Average pressures and tempera- 
tures were obtained by area weighing the spanwise mass-average values from 
each of twelve circumferential locations around the flow field, thus providing a 
better average of the rotor and stage exit pressures and temperature than was 
used to calculate the pressure ratios and efficiencies shown in figures 37 and 38 
and in table A-7. The overall performance calculated from the data at twelve 
circumferential locations is compared with the performance calculated from two 
circumferential locations in figures 39 and 40 for the rotor and stage, respectively. 
As shown on figures 39 and 40, the larger data sample had little effect on pressure 
ratio but resulted in slightly different calculated levels of efficiency at the near- 
surge flow points at 90 and 100% design equivalent rotor speed and a reduction in 
efficiency of approximately 4 percentage points at the midpoint on the design equiva- 
lent rotor speed operating characteristic. This result combined with the high 
efficiencies (i.e. , over 100% for the rotor at 70% design equivalent rotor speed) 
shown on figures 37 and 38 suggest that the efficiencies are not correct and that 
additonal data samples should be obtained in future test programs to obtain a more 
accurate assessment of the rotor and stage efficiencies with circumferential dis- 
tortion of the inlet flow. Although the effects of distortion on efficiency cannot be 
accurately evaluated, the relatively low losses in surge pressure ratio indicate 
that Stage D was only moderately affected by circumferential distortion. 

Flow Distribution Data 

Table A-8 of Appendix A presents flow distribution data at the instrumenta- 
tion stations for circumferential increments of 30-deg around the compressor 
annulus. Circumferential distributions of total pressure, static pressure, total 
temperature, air angle and axial velocity for each instrumentation station at the 
nine design streamline locations are shown in figures 41 through 43. Figures 41 
and 42 present the values for the two data points at design equivalent rotor speed 
and figure 43 presents the data for the one point at 90% design equivalent rotor 
speed. The measured variables (pressure, temperature and air angle) are plotted 
at the circumferential locations of the measuring instrument relative to the 
distortion screen, and the axial velocity is plotted at circumferential locations 
corresponding to the locations of the 20-deg wedge probes relative to the distor- 
tion screen. A comparison of the circumferential distributions of total pressure 
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and axial velocity at the rotor inlet with the corresponding values at the stage exit 
indicates very little attenuation of the inlet distortion by either the hub or tip 
sections of the compressor. This result is consistent with the results obtained 
with radial distortion of the inlet flow. 

SUMMARY REMARKS 

Stage D, composed of Rotor D and Stator D, was tested with uniform inlet 
flow and with hub radial, tip radial, and 90 deg one-per- revolution circumferential 
distortion of the inlet flow. The results of these tests provide performance data 
for: (1) comparison with data obtained from subsequent tests of a stage com- 
prised of tandem- airfoil blading, (2) evaluating the effectiveness of accounting 
for the inlet boundary layer, axial velocity ratio and secondary flows in compres- 
sor design, and (3) evaluating the effects of inlet flow distortion on the stage 
performance. 

With uniform inlet flow at design equivalent rotor speed and flow, the rotor 
achieved an adiabatic efficiency of 88. 9% at a pressure ratio of 1. 28 compared 
with respective design values of 89.9% and 1. 28. At the same flow and rotor 
speed, the stage achieved its design adiabatic efficiency of 84. 8% at a pressure 
ratio of 1.26. At design equivalent rotor speed, maximum rotor and stage 
adiabatic efficiencies of 90. 1% and 86. 1%, respectively, were reached at approxi- 
mately 96% design equivalent flow. 

With tip radial distortion of the inlet flow, significant decreases in stage 
surge pressure ratio occurred, i. e. , at design equivalent rotor speed, the surge 
pressure ratio decreased by 9.7%. The surge pressure ratio at design speed with 
hub radial and circumferential distortion decreased 2,0 and 4.6%, respectively, 
from the uniform inlet test results. Peak adiabatic efficiency for the stage was 
essentially unchanged with the addition of hub radial distortion. Tip radial dis- 
tortion, however, produced a slight increase in peak adiabatic efficiency at 70 
and 90% design speed and a significant decrease of 4. 5 percentage points at 100% 
design speed. The effects of circumferential distortion on adiabatic efficiency 
could not be accurately determined. For both radial and circumferential distor- 
tion of the inlet flow, the hub and tip regions of the compressor produced very 
little attenuation of the inlet distortion. 
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Figure 3. Single-Stage Compressor Rig 
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Figure 4. Flowpath Dimensions 


FD 644 15 A 



DIRECTION 
OF ROTOR 
ROTATION 


STATION NUMBER 



SYMBOLS 


O OD WALL STATIC PRESSURE ORIFICE 
• ID WALL STATIC PRESSURE ORIFICE 
A 20 deg WEDGE TRAVERSE PROBE 
A 8 deg WEDGE TRAVERSE PROBE 
O TOTAL PRESSURE PROBE (10, 50 AND 90% SPANS) 

A HIGH-RESPONSE PROBE (10, 50 AND 90% SPANS) 

O T0TA L TEMPERATURE/PRESSURE PROBE, CIRCUMFERENTIAL 
TRAVERSE (5, 10, 15, 30, 50, 70, 85 AND 95% SPANS) 

0 TOTAL PRESSURE PROBE (10, 30, 50, 70, AND 90% SPANS) 
CD ROTOR TIP STATIC PRESSURE ORIFICE{-26,- 7 . 3 , 8.6, 18, 

28.6, 38.7, 48.6, 64.6, 80, 94, AND 107% AXIAL CHORD; 
EQUALLY SPACED 3 deg CIRCUMFERENTIALLY) 


NOTE: ALL DIMENSIONS ARE IN DEGREES 


Figure 5. 


20 


Instrumentation Layout 


FD 58981A 




Figure 6. Eight -Degree Wedge Traverse Probe 
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Figure 9. Total Pressure/Total Temperature Circumferential Traverse Unit 
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Figure 10b, Composition of Station 2 Instrumentation Relative to the Circumferential Distortion 
Screen for Six Screen Positions 
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Figure 10c. Composition of Station 2A Instrumentation Relative to the Circumferential Distortion 
Screen for Six Screen Positions 
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Figure 13. Station 0 Equivalent Static Pressure vs Equivalent Weight Flow for Stage D Flowpath 
with Support Screen 
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Figure 14. Overall Performance of Rotor D; 
Uniform Inlet Flow 
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Figure 15. Overall Performance of Stage D; DF 97694 

Uniform Inlet Flow 
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Figure 16a. Rotor D Blade Element Performance; DF 97695 
5% Span from Tip; Uniform Inlet Flow- 
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Figure 16b. Rotor D Blade Element Performance, DF 97696 
10% Span from Tip; Uniform Inlet Flow 
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Figure 16c. Rotor D Blade Element Performance; DF 97697 
15% Span from Tip; Uniform Inlet Flow 
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Figure 16d. Rotor D Blade Element Performance; 

30% Span from Tip; Uniform Inlet Flow 
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Figure 16e. Rotor D Blade Element Performance; DF 977699 
50% Span; Uniform Inlet Flow 
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Figure 16f. Rotor D Blade Element Performance; 

70% Span from Tip; Uniform Inlet Flow 


DF 97700 



LOSS COEFFICIENT, w' DEVIATION ANCLE, 8® - deg DIFFUSION FACTOR, D 


0.8 

0.6 

0.4 

0.2 

0 


ATp 0 




0 & 



Percent of Design Equivalent Rotor Speed 

0 no 
O ioo 

□ 90 

A 70 
0 50 



Figure 16g. Rotor D Blade Element Performance; DF 97701 
85% Span from Tip; Uniform Inlet Flow 
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Figure 16h. Rotor D Blade Element Performance; 

90% Span from Tip; Uniform Inlet Flow 


DF 97702 
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Figure 16i. Rotor D Blade Element Performance; 

95% Span from Tip; Uniform Inlet Flow 


DF 97703 
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Figure 17a, Rotor D Loss Parameter vs Diffusion Factor; 10% Span from Tip; Uniform Inlet Flow 
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Figure 17b* Rotor D Loss Parameter vs Diffusion Factor; 30% Span from Tip; Uniform Inlet Flow 
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Figure 17c, Rotor D Loss Parameter vs Diffusion Factor; 50% Span; Uniform Inlet Flow 
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Figure 17d. Rotor D Loss Parameter vs Diffusion Factor; 70% Span from Tip; Uniform Inlet Flow 


DF 97707 
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Figure 17e. Rotor D Loss Parameter vs Diffusion Factor*, 90% Span from Tip; Uniform Inlet Flow 
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Figure 19a, Stator D Blade Element Performance; 

5% Span from Tip; Uniform Inlet Flow 


DF 97710 
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Figure 19b. Stator D Blade Element Performance; DF 97711 
10% Span from Tip; Uniform Inlet Flow 
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Figure 19c. Stator D Blade Element Performance; DF 97712 
15% Span from Tip; Uniform Inlet Flow 
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Figure 19d. Stator D Blade Element Performance; 

30% Span from Tip; Uniform Inlet Flow 


DF 97713 
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Figure 19e, Stator D Blade Element Performance; DF 97714 
50% Span; Uniform Inlet Flow 
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Figure 19f. Stator D Blade Element Performance; 

70% Span from Tip; Uniform Inlet Flow 
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Figure 19g. Stator D Blade Element Performance; 

85% Span from Tip; Uniform Inlet Flow 


DF 97716 
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Figure 19h. Stator D Blade Element Performance; 

90% Span from Tip; Uniform Inlet Flow 
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Figure 191, Stator D Blade Element Performance; 

95% Span from Tip; Uniform Inlet Flow 
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Figure 20a. Stator D Loss Parameter vs Diffusion Factor; 10% Span from Tip; Uniform Inlet Flow 
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Figure 20b. Stator D Loss Parameter vs Diffusion Factor; 30% Span from Tip; Uniform Inlet Flow 
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Figure 20c. Stator D Loss Parameter vs Diffusion Factor; 50% Span; Uniform Inlet Flow 
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Figure 20d, Stator D Loss Parameter vs Diffusion Factor; 70% Span from Tip; Uniform Inlet Flow 
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Figure 20e. Stator D Loss Parameter vs Diffusion Factor; 90% Span from Tip; Uniform Inlet. Flow 
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Figure 21a. Stator D Static Pressure Coefficient vs DF 97724 
Percent Chord; 100% Design Equivalent 
Rotor Speed; Equivalent Weight Flow = 

120. 02 lb/sec; Uniform Inlet Flow 
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Figure 21b. Stator D Static Pressure Coefficient vs DF 97725 
Percent Chord; 100% Design Equivalent 
Rotor Speed; Equivalent Weight Flow = 

110. 18 lb/sec; Uniform Inlet Flow 
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Figure 21c. Stator D Static Pressure Coefficient vs DF 97726 
Percent Chord; 100% Design Equivalent 
Rotor Speed; Equivalent Weight Flow = 

102.67 lb/sec; Uniform Inlet Flow 
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Figure 21d. Stator D Static Pressure Coefficient vs DF 97727 
Percent Chord; 100% Design Equivalent 
Rotor Speed; Equivalent Weight Flow = 

95.36 lb/sec; Uniform Inlet Flow 
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Figure 21e. Stator D Static Pressure Coefficient vs DF 97728 
Percent Chord; 100% Design Equivalent 
Rotor Speed; Equivalent Weight Flow = 

88.32 Ib/sec; Uniform Inlet Flow 
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Figure 22a. Wall Static Pressure Distributions DF 97229 

Upstream and Downstream of Stator D; 

100% Design Equivalent Rotor Speed; 

Equivalent Weight Flow - 110. 18 lb/sec; 

Uniform Inlet Flow 
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Figure 22b. Wall Static Pressure Distribution DF 97730 

Upstream and Downstream of Stator D; 

100% Design Equivalent Rotor Speed; 

Equivalent Weight Flow = 88,32 lb/sec; 

Uniform Inlet Flow 
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Figure 23. Typical Rotor Inlet Total Pressure DF 97731 

Profiles With Hub and Tip Radial 
Distortion; 100% Design Equivalent 
Rotor Speed 
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Figure 24. Overall Performance of Rotor D; Hub DF 97732 
Radial Distortion Compared With 
Uniform Inlet Flow 
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Figure 25. Overall Performance of Stage D; Hub DF 97733 
Radial Distortion Compared With 
Uniform Inlet Flow 
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Figure 26. Overall Performance of Rotor D; Tip DF 97734 
Radial Distortion Compared With 
Uniform Inlet Flow 
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Figure 27. Overall Performance of Stage D; Tip DF 97735 
Radial Distortion Compared With 
Uniform Inlet Flow 
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10% Span from Tip; Hub and Tip Radial 

Distortion 75 



LOSS COEFFICIENT, GJ' DEVIATION ANGLE, 6 ° - deg DIFFUSION FACTOR, 


° 0.8 
0.6 


0.4 


0.2 


0 

25 

20 

15 

10 

5 

0 


0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.0 



aa 


® an a * a 


09 


q & ® c ? 



Percent of Design Equivalent Rotor Speed 

O 100 
□ 90 

A 70 

® Design Point 

Open Symbols - Hub Radial Distortion 
Solid Symbols - Tip Radial Distortion 


□ 

A 

O 


® <53 




- 0.5 


- 0.101 

-14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 

INCIDENCE ANGLE, ^ - deg 


Figure 28c, Rotor D Blade Element Performance; DF 
15% Span from Tip; Hub and Tip Radial 
Distortion 


12 14 16 


97738 


76 



LOSS COEFFICIENT, Z5‘ DEVIATION ANGLE, 8° - deg DIFFUSION FACTOR, D 


0.8 

0.6 

0.4 

0.2 

' - 0 



25 

20 

15 

10 

5 



0 


0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0 

-0.05 


Percent of Design Equivalent Rotor Speed 

O 100 

O 90 
A 70 

® Design Point 

Open Symbol - Hub Radial Distortion 
Solid Symbol - Tip Radial Distortion 


% 



- 0.10 1 — 

-14 -12 -10 -8-6-4 -2 0246 8 10 

INCIDENCE ANGLE, i m - deg 


Figure 28d. Rotor D Blade Element Performance; 

30% Span from Tip; Hub and Tip Radial 
Distortion 


12 14 16 


DF 97739 


77 



LOSS COEFFICIENT, EJ' DEVIATION ANGLE, 5° - deg DIFFUSION FACTOR, 


a 


0.8 


0.6 


0.4 


0.2 


0 




25 

20 

15 

10 

5 

0 


0.30 

0.25 

0.20 



Percent of Design Equivalent Rotor Speed 

O 100 
0 90 

A 70 

d) Design Point 

Open Symbols - Hub Radial Distortion 
Solid Symbols - Tip Radial Distortion 

O 

a 


0.15 


0.10 

0.05 

0 

- 0.05 




- 0.10 1 

-14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 

INCIDENCE ANGLE, i m - deg 


14 


DF 


Figure 28e. Rotor D Blade Element Performance; DF 97740 
50% Span; Hub and Tip Radial Distortion 
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Figure 28f. Rotor D Blade Element Performance; DF 97741 
70% Span from Tip; Hub and Tip Radial 
Distortion 
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Figure 28g. Rotor D Blade Element Performance; DF 97742 
85% Span from Tip; Hub and Tip Radial 
Distortion 
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Figure 28h, Rotor D Blade Element Performance; DF 97743 
90% Span from Tip; Hub and Tip Radial 
Distortion 
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Figure 28 i. Rotor D Blade Element Performance; DF 97744 
95% Span from Tip; Hub and Tip Radial 
Distortion 
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Figure 29a. Stator D Blade Element Performance; DF 97745 
5 % Span from Tip; Hub and Tip Radial 
Distortion 
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Figure 29b. Stator D Blade Element Performance; DF 97746 
10% Span from Tip; Hub and Tip Radial 
Distortion 
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Figure 29c. Stator D Blade Element Performance; DF 97747 

15% Span from Tip; Hub and Tip Radial 
Distortion 
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Figure 29d. Stator D Blade Element Performance; DF 97748 
30% Span from Tip; Hub and Tip Radial 
Distortion 
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Figure 29e. Stator D Blade Element Performance; DF 
50% Span; Hub and Tip Radial Distortion 
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Figure 29f, Stator D Blade Element Performance; DF 97750 
70% Span from Tip; Hub and Tip Radial 
Distortion 
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Figure 29g, Stator D Blade Element Performance; DF 97751 
85% Span from Tip; Hub and Tip Radial 
Distortion 
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Figure 29h. Stator D Blade Element Performance; DF 97752 
90% Span from Tip; Hub and Tip Radial 
Distortion 
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Figure 291. Stator D Blade Element Performance; DF 97753 
95% Span from Tip; Hub and Tip Radial 
Distortion 
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Figure 30a. Total and Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span 
at Rotor Inlet, Stator Inlet and Stator Exit; 100% Design Equivalent Rotor Speed; 
Equivalent" Weight Flow = 114. 76 lb/sec; Hub Radial D istortion 


DF 97754 




g Figure 30b. Total and Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span DF 97755 

at Rotor Inlet, Stator Inlet and Stator Exit; 100% Design Equivalent Rotor Speed; 

Equivalent Weight Flow = 97,44 lb/sec; Hub Radial Distortion 
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Figure 30c. Total and Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span DF 97756 

at Rotor Inlet, Stator Inlet and Stator Exit; 100% Design Equivalent Rotor Speed; 

Equivalent Weight Flow = 84,40 lb/sec; Hub Radial Distortion 
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to Figure 31a. Total and Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span 
at Rotor Inlet, Stator Inlet and Stator Exit, 90% Design Equivalent Rotor Speed; 
Equivalent Weight Flow = 102. 52 lb/sec; Hub Radial Distortion 
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Figure 31b. Total and Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span DF 97758 

at Rotor Inlet, Stator Inlet and Stator Exit; 90% Design Equivalent Rotor Speed; 

Equivalent Weight Flow = 88. 60 lb/sec; Hub Radial Distortion 
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cd Figure 31c. Total and Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span DF 97759 

J at Rotor Inlet, Stator Inlet and Stator Exit; 90% Design Equivalent Rotor Speed; 

Equivalent Weight Flow = 76.35 lb/sec; Hub Radial Distortion 
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Figure 32a. Total and Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span DF 97760 

at Rotor Inlet, Stator Inlet and Stator Exit; 70% Design Equivalent Rotor Speed; 

Equivalent Weight Flow = 82. 96 lb/sec; Hub Radial Distortion 




0 20 40 60 80 100 0 20 40 60 80 100 

rip PERCENT SPAN Hub Tip PERCENT SPAN Hub 


Figure 32b. Total and Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span DF 97761 

at Rotor Inlet, Stator Inlet and Stator Exit; 70% Design Equivalent Rotor Speed; 

Equivalent Weight Flow = 71.46 lb/sec; Hub Radial Distortion 
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Figure 32c. Total and,Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span DF 97762 

at Rotor Inlet, Stator Inlet and Stator Exit; 70% Design Equivalent Rotor Speed; 

Equivalent Weight Flow = 59. 11 lb/sec; Hub Radial Distortion 
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£ Figure 33a, Total and Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span DF 97763 

i- 1 at Rotor Inlet, Stator Inlet and Stator Exit; 100% Design Equivalent Rotor Speed; 

Equivalent Weight Flow = 115.11 lb/sec; Tip Radial Distortion 
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Figure 33b. 
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Total and Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span DF 97764 

at Rotor Inlet, Stator Inlet and Stator Exit; 100% Design Equivalent Rotor Speed; 

Equivalent Weight Flow - 106, 05 lb/sec; Tip Radial Diistortion 
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® Figure 33c. Total and Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span 
at Rotor Inlet, Stator Inlet and Stator Exit; 100% Design Equivalent Rotor Speed; 
Equivalent Weight Flow = 99. 09 lb/sec; Tip Radial Distortion 
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Figure 34a* 
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Total and Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span DF 97766 

at Rotor Inlet, Stator Inlet and Stator Exit; 90% Design Equivalent Rotor Speed; 

Equivalent Weight Flow = 105. 62 lb/sec; Tip Radial Distortion 
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Figure 34b. Total and Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span DF 97767 

at Rotor Inlet, Stator Inlet and Stator Exit; 90% Design Equivalent Rotor Speed; 

Equivalent Weight Flow * 97. 85 lb/sec; Tip Radial Distortion 
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Figure 34c. Total and Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span DF 97768 

at Rotor Inlet, Stator Inlet and Stator Exit; 90% Design Equivalent Rotor Speed; 

Equivalent Weight Flow = 90, 04 lb/sec; Tip Radial Distortion 
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Figure 35a. Total and Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span 
at Rotor Inlet, Stator Inlet and Stator Exit; 70% Design Equivalent Rotor Speed; 
Equivalent Weight Flow = 85.36 lb/sec; Tip Radial Distortion 
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Figure 35b. Total and Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span 
at Rotor Irilet, Stator Inlet and Stator Exit; 70% Design Equivalent Rotor Speed; 
Equivalent Weight Flow = 80.21 lb/sec; Tip Radial Distortion 


DF 97770 
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DESIGN EQUIVALENT ROTOR SPEED; WYSfr = 72.74 Ib/sec; TIP RADIAL DISTORTION 
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Figure 35c 


Total and Static Pressure, Total Temperature, Air Angle and Axial Velocity vs Span 
at Rotor Inlet, Stator Inlet and Stator Exit; 70% Design Equivalent Rotor Speed; 
Equivalent Weight Flow = 72. 74 lb/sec; Tip Radial Distortion 
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Figure 36. Typical Rotor Inlet Total Pressure Distribution With Circumferential Distortion; DF 97772 

100% Design Equivalent Rotor Speed; 92.4% Design Equivalent Flow {101.6 Ib/sec); 

50% Span 
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Figure 37. Overall Performance of Rotor D; DF 97773 

Circumferential Distortion Compared 
With Uniform Inlet Flow 
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Figure 38, Overall Performance of Stage D; DF 97774 

Circumferential Distortion Compared 
With Uniform Inlet Flow 
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Figure 39. Overall Performance of Rotor D; DF 97775 

Circumferential Distortion Compared 
With Uniform Inlet Flow 
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Figure 40, Overall Performance of Stage D; DF 97776 

Circumferential Distortion Compared 
With Uniform Inlet Flow 
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Figure 41a, Rotor Inlet Total Pressure vs Circumferential Location; 100% Design Equivalent Rotor DF 97777 

Speed; Equivalent Weight Flow = 101.60 lb/sec; Circumferential Distortion 
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Figure 41c. Rotor Inlet Air Angle vs Circumferential Location; 100% Design Equivalent Rotor Speed; DF 97779 

Equivalent Weight Flow = 101. 60 lb/sec; Circumferential Distortion 
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Figure 41d. Rotor Inlet Axial Velocity vs Circumferential Location; 100% Design Equivalent Rotor 
Speed; Equivalent Weight Flow = 101.60 lb/sec; Circumferential Distortion 


DF 97780 
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Figure 41e. 


Stator Inlet Total Pressure vs Circumferential Location; 100% Design Equivalent 
Rotor Speed; Equivalent Weight Flow = 101. 60 lb/sec; Circumferential Distortion 


DF 97781 
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Figure 4 If. Stator Inlet Static Pressure vs Circumferential Location; 100% Design Equivalent DF 97782 

Rotor Speed; Equivalent Weight Flow = 101.60 lb/sec; Circumferential Distortion 
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DF 97783 


Figure 41g. 


Stator Inlet Air Angle vs Circumferential Location; 100% Design Equivalent Rotor Speed; 
Equivalent Weight Flow = 101.60 lb/sec; Circumferential Distortion 
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Figure 41h. Stator Inlet Axial Velocity vs Circumferential Location; 100% Design Equivalent 
Rotor Speed; Equivalent Weight Flow = 101.60 lb/sec; Circumferential Distortion 


DF 97784 
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Figure 411. Stator Exit Total Pressure vs Circumferential Location; 100% Design Equivalent 
Rotor Speed; Equivalent Weight Flow = 101,60 Ib/see; Circumferential Distortion 


DF 97785 
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Figure 41j. Stator Exit Static Pressure vs Circumferential Location; 100% Design Equivalent 
Rotor Speed; Equivalent Weight Flow = 101.60 lb/sec; Circumferential Distortion 


DF 97786 




125 


Figure 41k. Stator Exit Total Temperature vs Circumferential Location; 100% Design Equivalent DF 97787 

Rotor Speed; Equivalent Weight Flow = 101.60 lb/sec; Circumferential Distortion 
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Figure 411. Stator Exit Air Angle vs Circumferential Location; 

Speed; Equivalent Weight Flow = 101. 60 lb/sec; Cii 
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Figure 41m. Stator Exit Axial Velocity vs Circumferential Location; 100% Design Equivalent Rotor 
Speed; Equivalent Weight Flow = 101.60 lb/sec; Circumferential Distortion 
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Figure 42a. Rotor Inlet Total Pressure vs Circumferential Location; 100% Design Equivalent 
Rotor Speed; Equivalent Weight Flow = 90.59 lb/sec; Circumferential Distortion 


DF 97820 
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Figure 42b. 


Rotor Inlet Static Pressure vs Circumferential Lo 
Speed; Equivalent Weight Flow = 90. 59 lb/sec; Cir 


ion; 100% Design Equivalent Rotor 
inferential Distortion 
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Figure 42c. 


Rotor Inlet Air Angle vs Circumferential Location; 100% Design Equivalent Rotor 
Speed; Equivalent Weight Flow = 90.59 lb/sec; Circumferential Distortion 
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Figure 42d, Rotor Inlet Axial Velocity vs Circumferential Location; 100% Design Equivalent DF 97823 

Rotor Speed; Equivalent Weight Flow = 90.59 lb/sec; Circumferential Distortion 


Figure 42e. Stator Inlet Total Pressure vs Circumferential Location; 100% Design Equivalent 
Rotor Speed; Equivalent Weight Flow = 90.59 lb/sec; Circumferential Distortion 


DF 97824 
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Figure 42f. 


Stator Inlet Static Pressure vs Circumferential Location; 100% Design Equivalent DF 97825 

Rotor Speed; Equivalent Weight Flow = 90.59 lb/sec; Circumferential Distortion 
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Figure 42g. Stator Inlet Air Angle vs Circumferential Location; 100% Design Equivalent Rotor Speed; DF 97826 

Equivalent Weight Flow = 90. 59 lb/sec; Circumferential Distortion 
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Figure 42h. 


Stator Inlet Axial Velocity vs Circumferential Location; 100% Design Equivalent DF 97827 

Rotor Speed; Equivalent Weight Flow = 90.59 lb/sec; Circumferential Distortion 
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Figure 42i. Stator Exit Total Pressure vs Circumferential Location; 100% Design Equivalent 
Rotor Speed; Equivalent Weight Flow = 90.59 lb/sec; Circumferential Distortion 
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Figure 42j. Stator Exit Static Pressure vs Circumferential Location; 100% Design Equivalent Rotor 
Speed; Equivalent Weight Flow = 90.59 lb/sec; Circumferential Distortion 
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Figure 42k. Stator Exit Total Temperature vs Circumferential Location; 100% Design Equivalent DF 97830 

Rotor Speed; Equivalent Weight Flow = 90.59 lb/sec; Circumferential Distortion 
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DF 97831 


Figure 421. 




Stator Exit Air Angle vs Circumferential Location; 100% Design Equivalent Rotor 
Speed; Equivalent Weight Flow = 90.59 lb/sec; Circumferential Distortion 
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Figure 42m. Stator Exit Axial Velocity vs Circumferential Location; 100% Design Equivalent Rotor 
Speed; Equivalent Weight Flow = 90.59 lb/sec; Circumferential Distortion 
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Figure 43a. Kotor Inlet Total Pressure vs Circumferential Location; 90% Design Equivalent Rotor 
Speed; Equivalent Weight Flow = 79. 78 lb/sec; Circumferential Distortion 


DF 97833 









Figure 43c, Rotor Inlet Air Angle vs Circumferential Location; 90% Design Equivalent Rotor Speed; DF 97835 

Equivalent Weight Flow = 79,78 lb/sec; Circumferential Distortion 
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Figure 43d. Rotor Inlet Axial Velocity vs Circumferential Location; 90% Design Equivalent Rotor 
Speed; Equivalent Weight Flow - 79.78 lb/sec; Circumferential Distortion 
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Figure 43e, Stator Inlet Total Pressure vs Circumferential Location; 90% Design Equivalent 
Rotor Speed; Equivalent Weight Flow = 79.78 lb/sec; Circumferential Distortion 


DF 97837 



Figure 43f. Stator Inlet Static Pressure vs Circumferential Location; 90% Design Equivalent 
Rotor Speed; Equivalent Weight Flow - 79.78 lb/sec; Circumferential Distortion 


DF 97838 
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Figure 43g. Stator Inlet Air Angle vs Circumferential Location; 90% Design Equivalent Rotor 

Speed; Equivalent Weight Flow = 79. 78 lb/sec; Circumferential Distortion 


DF 97839 
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Figure 43h. Stator Inlet Axial Velocity vs Circumferential Location; 90% Design Equivalent 
Rotor Speed; Equivalent Weight Flow = 79.78 lb/sec; Circumferential Distortion 
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Figure 43 i. Stator Exit Total Pressure vs Circumferential Location; 90% Design Equivalent DF 97841 

Rotor Speed; Equivalent Weight Flow = 79.78 Ib/sec; Circumferential Distortion 


150 



Figure 43j, Stator Exit Static Pressure vs Circumferential Location; 90% Design Equivalent 
Rotor Speed; Equivalent Weight Flow = 79.78 lb/sec; Circumferential Distortion 


DF 97842 
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Figure 43k. 


Stator Exit Total Temperature vs Circumferential Location; 90% Design Equivalent DF 97843 

Rotor Speed; Equivalent Weight Flow = 79, 78 lb/sec; Circumferential Distortion 
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Figure 431. 


Stator Exit Air Angle vs Circumferential Location; 90% Design Equivalent Rotor 
Speed; Equivalent Weight Flow = 79.78 lb/sec; Circumferential Distortion 
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Figure 43m. Stator Exit Axial Velocity vs Circumferential Location; 90% Design Equivalent Rotor 
Speed; Equivalent Weight Flow = 79.78 lb/sec; Circumferential Distortion 
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APPENDIX A 

TABULATED OVERALL AND BLADE ELEMENT PERFORMANCE 
AND FLOW DISTRIBUTION DATA 


Rotor D and Stage D overall performance with a uniform inlet, hub radial 
distortion, tip radial distortion, and circumferential distortion of the inlet flow 
is tabulated in tables A-l, A-4, and A-7, respectively. Rotor D and Stator D 
blade element performance and flow distribution data for uniform inlet, hub 
radial distortion of the inlet flow and tip radial distortion of the inlet flow is pre- 
sented in tables A-3, A-5, and A-6, respectively. The flow distribution data 
with circumferential distortion of the inlet flow are given in table A-8 for circum- 
ferential increments of 30 deg around the compressor annulus. Table A-2 is 
presented to illustrate the small differences at the near-design point between 
values calculated from the data at the instrumentation stations and the values 
calculated from the data that have been translated to the blade row leading and 
trailing edges. 

The blade element performance and flow distribution data with uniform 
inlet flow and radial distortion of the inlet flow are arranged in order of 
decreasing rotor speed and decreasing flow at each rotor speed. The flow 
distribution data with circumferential distortion of the inlet flow are given at 
the instrumentation station planes and are arranged for a given equivalent rotor 
speed flow combination in order of increasing circumferential position. The 
circumferential positions of the data at each instrumentation station is noted at 
the top of each data sheet. These positions were selected so that they would 
correspond as close as possible to the locations of the 20 deg wedge probes 
relative to the distortion screen and provide data at increments of 30 deg around 
the compressor annulus. 


Preceding page blank 
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NOMENCLATURE USED FOR OVERALL PERFORMANCE TABULATION 


Mass-Averaged Rotor Inlet Total Pressure Pj 

Mass-Averaged Stator Inlet Total Pressure Pg 

Mass-Averaged Stator Exit Total Pressure P 2 ^ 

Adiabatic Efficiency* rj ac j 

Polytropic Efficiency* 77 ^ 

NOMENCLATURE USED FOR BLADE ELEMENT AND 
DISTORTION DATA TABULATION 


Exit Percent Span from Tip 
Exit Diameter 
Absolute Flow Angle 
Relative Flow Angle 
Absolute Velocity 
Axial Velocity 

Absolute Tangential Velocity 
Relative Tangential Velocity 
Rotor Speed 
Absolute Mach Number 
Relative Mach Number 
Relative Turning Angle 
Loss Coefficient ( to )** 

Loss Parameter** 

Diffusion Factor** 

Polytropie Efficiency** 

Adiabatic Efficiency** 

Incidence** 

Deviation** 

Total Pressure 
Total Temperature 

Stator Exit Average Freestream Total 
Pressure from Wake Rakes 

Loss Coefficient Based on P2FS ( to f g ) 

Loss Parameter Based on UUBAR FS 


PCT SPAN 
DIA 
BETA 
BETA (PR) 

V 

vz 

V-THETA 
V- THETA PR 
U 
M 

M (PR) 

TURN (PR) 

UUBAR 

LOSS PARA 

DFAC 

EFFP 

EFF 

INC ID 

DEVM 

P 

T 

P2 FS 
UUBAR FS 
LOSS PARA FS 


*Efficiencies calculated from mass-averaged values of total pressure and total 
temperature. 

**Denotes variables excluded from circumferential distortion data. 

Where applicable the appropriate instrumentation station is noted. 
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Equivalent 
Weight Flow, 
lb/sec 


123. 41 
116.07 
109.67 
102.55 
97. 18 


120. 02 
110. 18 
102. 67 
95.36 
88.32 


113.67 
103. 01 
91.28 
85.21 
76.85 


92. 54 
82. 65 
71. 87 
65.46 
58. 62 


66.42 
59.41 
51. 12 
46.51 
40.70 


Table A-l. Overall Performance - Stage D 
Uniform Inlet 


ROTOR STAGE 

P 2/ P l *7 ad P 2A/ P 1 ^ad 




110% Design Equivalent Rotor Speed 


1.2185 

0.7293 

0. 7368 

1. 1947 

0. 6539 

0.6625 

1.3400 

0.8855 

0. 8901 

1.3226 

0. 8436 

0. 8496 

1. 3540 

0.8800 

0. 8850 

1.3397 

0. 8470 

0.8532 

1.3637 

0.8774 

0, 8827 

1.3414 

0. 8279 

0. 8349 

1.3671 

0.8378 

0. 8449 

1.3477 

0. 7948 

0. 8033 


100% Design Equivalent Rotor Speed 


1. 1958 

0. 7570 

0. 7631 

1. 1742 

0. 6774 

0. 6846 

1.2782 

0. 8892 

0. 8929 

1.2645 

0. 8481 

0. 8531 

1. 2830 

0.9008 

0.9043 

1.2692 

0, 8595 

0. 8641 

1. 2928 

0. 8740 

0. 8785 

1.2741 

0. 8222 

0. 8282 

1.3012 

0. 8545 

0.8598 

1.2784 

0. 7943 

0. 8013 


90% Design Equivalent Rotor Speed 


1. 1697 

0. 8117 

0. 8159 

1. 1566 

0. 7516 

0. 7567 

1. 2170 

0.8975 

0.9004 

1,2055 

0. 8532 

0. 8562 

1.2244 

0.8745 

0. 8781 

1.2154 

0. 8410 

0. 8454 

1. 2294 

0. 8908 

0. 8940 

1,2174 

0. 8278 

0. 8325 

1.2334 

0.8310 

0. 8360 

1.2190 

0. 7823 

0. 7883 


70% Design Equivalent Rotor Speed 


1. 1095 

0.8597 

0.8617 

1. 1005 

0. 7909 

0. 7938 

1. 1238 

0.8952 

0.8969 

1. 1173 

0. 8490 

0. 8514 

1. 1303 

0.8675 

0. 8698 

1. 1255 

0. 8358 

0.8386 

1. 1378 

0.8619 

0.8644 

1. 1312 

0. 8213 

0. 8244 

1. 1391 

0. 8303 

0. 8334 

1. 1287 

0. 7700 

0.7739 


50% Design Equivalent Rotor Speed 


1. 0530 

0.7785 

0.7802 

1.0496 

0.7292 

0.7310 

1. 0603 

0.8370 

0.8384 

1. 0579 

0. 8036 

0,8052 

1.0647 

0.8367 

0.8382 

1.0618 

0.7992 

0.8009 

1. 0650 

0.8178 

0.8195 

1.0632 

0.7953 

0.7971 

1. 0672 

0,7818 

0.7838 

1.0636 

0.7399 

0.7422 
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Table A-2. Blade Clement Performance 
Stage D, Rotor D - Stator D 
Calculations Using Untranslated Values 

Percent Equivalent Rotor Speed =100*56 Equivalent Rotor Speed =4233.41 Equivalent Weight Flow =110. 18 

Uniform inlet 


0 

1 


i’A 


PC T SPAN 

96.60 

92.00 

01 A 

33.116 

33.520 

fcfcTA 0 

0.000 

0.000 

BETA l 

0.000 

0.000 

V 0 

437.82 

437.62 

V 1 

461.00 

501.51 

Vi 0 

437.62 

437.62 

VZ 1 

461.00 

501.50 

V-ThtTA 0 

Da 00 

0.00 

V-THETA 1 

0.00 

0.00 

K C 

0.3963 

0.3983 

M 1 

0.4201 

0.4565 

TURN 

0.0 

0.0 

UUhAK 

0.4554 

0.2635 

DF AC 

-0.05i 

-0.145 

kFFP 

0.2002 

0.5573 

TNCIu 

0.0001 

0.0001 

LEV* 

“0.000 

-0.000 

P 0 

15.227 

15.227 

P 1 

14.506 

14.611 

T L 

516.700 

518. 700 

T 1 

518.700 

518.700 

PL T SPAN 

94.9V 

90.00 

0 1 A 

33.234 

33.617 

BETA l 

0.000 

0.000 

BETA 2 

42.980 

40.450 

bETAlPRl 1 

52.999 

30.994 

BETA 1 PR J 2 

25.633 

26.741 

V 1 

461.00 

501.51 

V 

592 ♦ 6 1 

601.61 

V2 1 

461.00 

501.50 

V2 2 

433.54 

457. BO 

V-1HETA 1 

0.00 

0.00 

V-THtTA 2 

404.00 

390.31 

V(PP] 1 

7o6.0 

796. B 

Vi PR 1 2 

461.7 

512*6 

VThETA P K 1 

-611.7 

— *» 19.2 

VThElA PR2 

“209 . V 

-230.7 

U 1 

611.75 

619.17 

0 2 

613.69 

620.96 

N 1 

0.4201 

0.4585 

N ^ 

0.5233 

0.5329 

"<PR> 1 

0.6981 

0.7285 

HI PR) 2 

0.4253 

C.4641 

TURN IHRI 

27.166 

24.254 

OUc-AR 

0.0962 

0.1185 

LCSS PARA 

0.0251 

0.0310 

DF AC 

0.5242 

0.5005 

EFFP 

O.04U7 

0.t»327 

t F F 

0.6352 

0.8273 

i NL 1 L> 

0.573 

0.064 

UtV* 

10.684 

12.582 

r* l 

14.50b 

l4.tUl 

? 2 

16.455 

lb. 569 

T 1 

616.700 

5 16.700 

T 2 

562.900 

560.550 

vtl SPAN 

95. 00 

VO. 00 

01 A 

33.207 

33 ■ 5t»4 

BETA 2 

42.960 

4u.450 

bi TA 2 a 

2.050 

2.650 

V 2 

592.61 

601.61 

V 2 A 

456.36 

462.30 

VZ 2 

4 33.54 

457.80 

VZ 2A 

456.09 

461 .72 

V-THtlA 2 

404.00 

390.31 

V-THtlA 2 A 

16.40 

22.99 

4 2 

0.5233 

0.5329 

h .A 

0*4004 

0.4048 

TURN [FR } 

40.929 

37.59V 

UUtAfT 

0.0709 

0.0968 

LOSS PARA 

0.023V 

0.0329 

OF AC 

0.4469 

0*4 JV6 

LFFP 

0.6405 

0.7866 

INC 10 

-7.168 

“2.936 

DEVR 

10.862 

14,162 

P 2 

lb. 455 

18.569 

p ;a 

lb. 233 

16.253 

T c 

562 .900 

560.550 

T 2A 

562.900 

560.550 

mraAR fs 

0.0695 

O.OBil 

p? re 

18.451 

18.513 

LOSS PARA PS 

0.0234 

0.0275 


86.90 

71-00 

49.50 

26.10 

33.947 

35.279 

37.080 

38*872 

0.000 

0.000 

0.000 

0*000 

0.000 

0.000 

0*000 

o.oco 

437,82 

437.82 

437.62 

437.62 

506.29 

504.36 

500. OC 

489.76 

437.82 

437.81 

437.79 

437.75 

508.29 

504*36 

499.98 

469.70 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

D .00 

0.3VB3 

0.3983 

0.3983 

0.3963 

0.4650 

0.4613 

0.4571 

0.4474 

0.0 

0-0 

0.0 

0.0 

0*2471 

0.3115 

0.30B2 

0.3121 

-0.161 

-0.152 

—0.142 

-0.119 

0.5997 

0.5269 

0.5114 

0.4603 

0.0CD1 

0.0001 

U.0C01 

0,0001 

-0.000 

-0.000 

-O.OOD 

-0.000 

15.227 

15.227 

15.227 

15.227 

14.837 

14.735 

14.7.41 

14.734 

518.700 

518.700 

518.700 

516. 700 

518.700 

518.700 

518.700 

518.700 

84.99 

70.00 

50.00 

30. OC 

34.001 

35.151 

36.665 

38.219 

0.000 

0.000 

0.000 

0.000 

39.440 

37.700 

36* j80 

35.550 

50.972 

52.261 

53.072 

55.706 

27-405 

29.119 

31. 237 

34.469 

508.29 

504.3& 

500.00 

4B9.76 

606.43 

617.08 

626.90 

62U, 17 

506.29 

504.36 

499.98 

469.70 

466.34 

48B.23 

504.46 

503.87 

0.00 

0.00 

0.00 

0.00 

365.24 

377.34 

371.67 

360.07 

807*2 

824.1 

840.0 

8&V.2 

527*5 

558.9 

590.3 

612.0 

“627.1 

-651.7 

-68 4.9 

-716 .0 

-242.8 

-272.0 

-306.0 

-345.9 

627.06 

651.66 

684.93 

718.03 

628.06 

649.30 

677.63 

705.97 

0.4650 

0.4613 

0.4571 

0.4474 

0.5383 

0.5462 

0.5569 

0.5505 

0.7365 

U.7536 

0.7753 

0.7939 

0.4682 

U .4965 

0.5244 

0.5433 

23*567 

23. 143 

22.652 

21.290 

0.1083 

0.0641 

0.0492 

0.0463 

0.02B5 

0.0172 

0*0135 

0.0134 

0.4663 

0.4624 

D . 4443 

0.4340 

0.8757 

0.932b 

0.9532 

0.9541 

0.8716 

0.9 30** 

0*9515 

0.9576 

0-397 

0.220 

-0 • C yv 

“O. lB4 

12.7 72 

10.477 

6*023 

6.905 

14.U37 

14.735 

14.741 

l*t . 734 

16 .642 

lb. alb 

19.036 

19.067 

M 8. 700 

518.700 

518.700 

518.700 

558.810 

559.050 

560.020 

560.100 

85.00 

70.00 

50.00 

30.00 

33.921 

34.992 

36.420 

37.B46 

39.440 

37.700 

36.380 

35*550 

2.900 

2.500 

2*260 

2.970 

606.43 

617. 0« 

626.90 

620.17 

466.06 

512.76 

539,23 

548.37 

468.34 

488 .23 

504.48 

503.87 

465-46 

512.24 

536.69 

547.43 

385.24 

377.34 

371.67 

360.07 

23-58 

22.36 

21.26 

28.40 

0.5383 

0.5482 

0.5569 

0.3305 

0.40B9 

0.4513 

0.4752 

0.4836 

36.540 

35.198 

34. 101 

52*524 

0.1U&7 

0.0313 

0.0229 

O.U 16b 

0.0374 

0.0111 

0.0085 

0*0064 

0.4370 

0,3740 

0.3477 

0*3230 

0.7606 

0,9101 

0.9221 

0.9326 

-0*e49 

-0.326 

-0.327 

-0.340 

14.210 

13.475 

13.272 

14*635 

16*642 

18.81b 

19.036 

I9.0b7 

16.279 

18.709 

16.953 

19.0DB 

558.810 

559.050 

560.020 

560.100 

558.610 

599.050 

560.020 

5*0.100 

0.0634 

0, 0444 

0*0355 

0.0323 

18.549 

16.865 

19*083 

19,124 

0.0287 

0.C157 

0.0131 

0.0124 


12.00 

40.221 

0.000 

0.000 

437*32 

471.30 

437.72 

471.21 

0.00 

0.00 

0.3483 

0.4299 

0.0 

0.3504 
— C. 076 
0.3232 
0.0001 
“0.000 
15. *27 
14.673 

513.700 

518.700 

14.96 
39.371 
0.000 
37. SOU 
57.616 
33.469 
471 .30 
567.47 
471.21 
465,45 
0.00 
357.15 
879.6 
595. V 
-743.0 
-370.1 
742.95 
727.25 
0.4299 
0.5 199 
0.6025 
0.5270 
19.218 
0.0960 
0.0261 
0.4621 
0.8977 

0 . 694 1 
-v* 900 
6.660 
14.673 
l«.?o6 

516.700 

560.950 


15.00 
38.919 
37.500 
3.690 
567.97 
503.25 
465.45 
501 .96 
357.15 
32.37 
0.5199 
0.4416 
33.716 
0.0&3 t 
0.0331 
0.3645 
0.7177 
-1.25.* 
16.129 
18.766 
lb. 502 
560.950 
560.950 
0.1295 
16.932 
0.C5U 


7.10 

3.00 

PC T SPAN 

40.651 

40.975 

UIA 

0*000 

0,000 

BETA 0 

0.000 

0.000 

BETA I 

437.82 

437. 02 

V 0 

446.99 

4G2.62 

V 1 

437.71 

437.70 

Vi G 

446.92 

402. 7E 

VZ 1 

0.00 

0,00 

V-THFTA 0 

0.00 

0. GO 

V-THtTA 1 

U.3983 

0.39b3 

M 0 

0*4069 

0.3636 

M 1 

0*0 

0.0 

TURN 

0.4494 

0.6235 

Ulib Ah 

-0.C21 

o.cto 

OFAC 

G.O09B 

-0*3403 

EFFP 

0.0001 

0.0001 

INC ID 

-0.000 

-O.OCc 

Qtvw 

13.227 

15.227 

P 0 

14.518 

14.240 

p 1 

518.7CO 

31B. 700 

T 0 

318. 700 

318.70C 

T 1 

9,99 

4.96 

PCT SPAN 

39.754 

40 . i J0 

Li A 

0*000 

0.000 

BETA 1 

4C.8cQ 

4 5. l V'j 

BtTA 2 

59. *27 

64,96l 

BET A 1 PR J l 

41*557 

47,461 

0tl A<PR ) 2 

446.99 

402. E2 

V i 

555 . t 1 

502*73 

V 2 

446.92 

402. 7 t 

VZ 1 

419.55 

354.24 

VZ 2 

O.OG 

o.co 

V-ThETA 1 

362.40 

3 3 5 . 3 u 

V-TKIA 2 

673.5 

637.4 

VI Pk ) 1 

5&1.9 

524.9 

VIPKI 2 

-750.5 

-756.9 

VThETA PR 1 

-371*9 

-■1b6. 1 

VThETA PK 2 

730.32 

736.86 

U 1 

734-32 

741 ,42 

U 2 

0*4069 

0 . 3636 

M i 

0.4697 

0.4407 

M 2 

w . 7953 

D.77L/ 

*tPM I 

0.4952 

O.^bt 1 

HIPRI 2 

17-773 

14.6* V 

TURNIPR \ 

0.1356 

D.1570 

UUbAR 

0.0336 

0.0376 

LOSS PARA 

0.50C7 

0 ■ 33 J 1 

OF *C 

0.6615 

0.&08V 

tFFP 

0.6 5fcb 

G.0U25 

EFF 

-2.9u l 

-t ,04.2 

L\Ll^ 

6.412 

11.474 

JEVH 

14.518 

14.240 

P 1 

lb* 43 5 

17.927 

P 2 

518.700 

518.71 0 

T 1 

361 .460 

362. 65l 

T 2 

1 (j ,00 

5,00 

PCT SPAN 

39.276 

34.633 

UIA 

40.820 

45.09L 

BETA *; 

4.340 

3.95 u 

AFIa 2 A 

555. d 1 

302.73 

V 2 

482*65 

4t&*v3 

V 2 A 

419.55 

J54.2h 

VZ 2 

400.69 

467. 4t 

V 1 

362.40 

355.36 

V-TFLTA 2 

36.50 

32.2b 

V-ThtTA 2 A 

0.409 J 

0.4407 

M 2 

0.4226 

0.4100 

M LA 

36 . 3 74 

91.030 

Turn ipk i 

0.04H5 

-o. ini 

ULdAR 

0.0153 

-O.C447 

LOSS PAhA 

0.3679 

0,3265 

DFAL 

0.B2U 

1 .76 It 

EFF V 

-2.407 

—14 - 1 1 7 

INC1D 

17.018 

6.bCI 

DtVh 

18*4^5 

17.927 

P 2 

18.300 

18.17c 

P ZA 

561.460 

362.630 

T < 

661.460 

362 ,t»‘ u 

T <A 

0.1362 

J, 1445 

uiJiuR rs 

18.725 

10.596 

P2 15 

0*0532 

0*0561 

LOSS PARA FS 
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Table A “3. Blade Element Performance 
Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed =109; 68 Equivalent Rotor Speed =4617,58 Equivalent Weight Flow =123.41 

Uniform Inlet 


INLET 



PCT SPAN 

9*. BO 

92.00 

66.90 

71.00 

49.50 

26.10 

12.00 

7.10 

3.00 

PCT SPAN 


01 A 

33.122 

33.529 

33.962 

35.312 

37.137 

36.95* 

40.321 

40.737 

*1.065 

Dl A 


BETA 0 

a . goo 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0-000 

BETA 0 


BETA 1 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

BETA 1 


V 0 

*91.30 

*91.30 

*91.30 

*91.30 

491.30 

*91.30 

*91.30 

*91.30 

491.30 

V 0 


V 1 

5*6.89 

559.06 

550.09 

537.70 

529.77 

520,53 

519,6* 

*97.35 

467.65 

V 1 


vz 0 

*91.30 

*91.30 

*91.30 

491.29 

491.26 

*91.22 

491.16 

*91.17 

491.J7 

VZ 0 


VZ 1 

5*6.88 

559.06 

550.09 

537.77 

529.73 

520 .*5 

519.51 

*97.22 

467.73 

VZ 1 


V-THETA 0 

0.00 

0.00 

0.00 

0.00 

0 .00 

0.00 

0.00 

0.00 

0.00 

V-THtTA 0 


V-THbTA 1 

G.UO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.CG 

V-THtTA 1 


M 0 

a. **66 

0.4*86 

0.**B6 

0.448B 

0.4*80 

0.**88 

0.4*80 

0.4*86 

0.4*66 

M 0 


M 1 

0.5020 

0.5136 

0.5051 

0.4933 

0.9656 

0.404* 

0.4759 

0.45*6 

0.4266 

M 1 


TURN 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TURN 


OUF'AK 

0.513* 

0.33*2 

0.3131 

0.3553 

0,3790 

0.3922 

0**50 1 

0.5529 

0.6766 

UUBAR 


OFAC 

“0.113 

—0.138 

-0.120 

-0.095 

-0.078 

-0.076 

-0.050 

-0.012 

0.0*8 

OFAC 


EFFP 

0.3306 

0**667 

0.4656 

0.37*0 

0.31*5 

0.2998 

0.2189 

0,0*51 

-0.167* 

EFFP 


iNClO 

a. ODOl 

0.0001 

0.0001 

0.0001 

0.0001 

O.DClOl 

0.0001 

O.OGOl 

0.0001 

INC 10 


DEVM 

-0.000 

-0.000 

- 0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-o.ooc 

-0.000 

DEV* 


P 0 

15.510 

13.510 

13.310 

15.510 

15.510 

15.510 

15.510 

15.510 

15.510 

P 0 


P 1 

1*. *82 

1*. 8*1 

1* • 68 3 

14.799 

1*. 75 1 

14.725 

14.609 

14.403 

14.155 

P 1 


T 0 

316.700 

>16.700 

51B.700 

510. 700 

518.700 

518.700 

518.700 

>16.700 

516.700 

T 0 


T 1 

51b. 700 

5 16.700 

518.700 

510.700 

518.700 

516.700 

516.700 

516.700 

510.700 

T 1 

ROTOR D 

PC T SPAN 

95 oOO 

90.00 

85.00 

70.00 

50.00 

30.00 

15.00 

10. OL 

5.00 

PCT SPAN 

ROTOR. -L.L. 

Id A 

33.236 

33.621 

34.007 

35.16* 

36.706 

30.2*6 

39.405 

39,791 

40.176 

D 1 A 

fcbTA 1 

0.000 

0.000 

o.aoa 

0.000 

0.000 

0.000 

0.000 

0.000 

U.OUO 

BETA 1 

ROTOR -T *t. 

SETA 2 

33.7*9 

32.673 

32.270 

31.288 

29.1*9 

26.566 

26.760 

29.503 

3*. 061 

BETA 2 


BETA I PH > 1 

5U.587 

*8.31* 

*6.586 

50.283 

52. *70 

53.902 

55.13* 

56.539 

>8.315 

fiETAlPfO 1 


bETA[PR| 2 

25.309 

24.626 

25.20* 

29.328 

32.226 

35.701 

*0.359 

47.191 

56.61* 

8 ETA 1 PR | 2 


V 1 

5*6 .* 1 

597. 23 

603.17 

590.12 

>73.95 

572.5* 

567.35 

5*3.91 

511.93 

V 1 


V 2 

689.30 

729.01 

735.29 

706.6b 

713.06 

706.13 

656.26 

561.36 

4*6.56 

V z 


VZ 1 

5*6.30 

397.09 

603.10 

590.00 

573.2* 

570.22 

563,61 

5*0.0* 

506.5V 

VZ 1 


VZ 2 

339. *Q 

613.62 

621.70 

605.77 

622.47 

632.36 

566.13 

*87.2* 

369.0* 

VZ 2 


V-ThETA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 1 


V-THE1A 2 

*02.70 

393.53 

392.57 

366.1* 

3*7.16 

316.20 

2V5.62 

275.70 

2*9.49 

V-THETA 2 


VEPKl I 

663.7 

901.5 

911.8 

923,5 

9*1.4 

969.2 

988.1 

981.6 

V70.1 

VlPR) 1 


VCPRI 2 

olV.9 

676.1 

667.1 

69*. 9 

736.1 

779.7 

770.7 

710.2 

671,* 

V[PR) 2 


VTHLTA PKl 

— b 6 7 . 2 

-675.2 

-6B3.B 

-710.3 

-7*6.3 

-782.0 

-808.9 

-817.1 

-824.0 

VTHETA Pkl 


VTHETA PR2 

-266. V 

-283.9 

-292.6 

-3*0.3 

-392.4 

-45*.* 

-496.1 

-526.0 

->60.0 

VTHETa PR2 


W 1 

667.21 

675.23 

683.75 

. 710.33 

7*6.26 

782.03 

800.93 

817.12 

823.97 

U 1 


U 2 

669.63 

677.40 

665.17 

708.46 

739.55 

770.63 

793.93 

bUl«70 

609.47 

U 2 


H l 

0.5035 

0.5509 

0.5567 

0.54*0 

0.5262 

0.5269 

0.5216 

0. *992 

0.4685 

M 1 


* 2 

0.61*7 

0.6537 

0.6607 

0.63*5 

0.6386 

0.6351 

0.5880 

0. *971 

0.3917 

M 2 


M ( Pk J 1 

0.792V 

0.8316 

0.8*16 

0.6513 

0.6665 

0.6919 

0.9068 

0,9000 

0.8B77 

NlPftl 1 


Hi PKl 2 

0.5526 

0.6063 

0.6175 

0.6220 

0.659* 

0.6993 

0.686* 

0.6360 

U *5 669 

HCPRl 2 


TURN< PR i 

25.07* 

23.66* 

23.360 

20.95* 

20.225 

16.1*4 

14.669 

9.262 

1.62b 

TURNIPR) 


UUbAR 

0.22*6 

0.1893 

0.1837 

0.2045 

0.1682 

0.1320 

0.1600 

0.2570 

0.3059 

UUbAR 


LOSS PARA 

0.0587 

0.050* 

0.0*93 

0.0549 

0.0*58 

0.0360 

0.0*76 

0.0612 

0.0596 

loss para 


OFAC 

0.*17c 

0.3762 

0.37*3 

0.3701 

0.3363 

0.30*4 

0.3230 

0.3659 

G.3SB2 

DFAC 


LFFP 

0.7399 

0.7730 

0.8116 

0.7293 

0.76*6 

0.7930 

0.69*9 

0.5125 

0.3507 

EFFP 


IFF 

0.7320 

0.7660 

0.6056 

0.7215 

D.T57B 

0,7868 

0.6872 

0.5036 

0.3*25 

EFF 


INC 1 L 

-1.8** 

-2.-02 

-1.S92 

-1.760 

-1.533 

-2.096 

-3.563 

— 5 » 77fc 

-9.652 

INC ID 


OEVM 

10.360 

10.666 

10.570 

10.668 

9.015 

b * 1*0 

6.73* 

1* .05 2 

20.6*5 

DEVM 


P 1 

1*.*62 

1*. 6* 1 

14.663 

14.799 

14.751 

14.725 

14.609 

1*.*03 

14.155 

P 1 


P 2 

17-691 

16. *19 

16.535 

18.092 

lb. 187 

IB. 13* 

17-416 

16.361 

15.46* 

P 2 


^ 1 

516.700 

516.700 

310.700 

516.700 

518.700 

518.700 

518.700 

516.700 

516.700 

T 1 


T 2 

562.620 

361 .810 

560.350 

561.160 

560.900 

559.120 

557.560 

556,900 

557.450 

T t 


STATOR U 

PCT SPAS 

95.00 

90.00 

b5 .00 

70.00 

50.00 

30.00 

15. OU 

10. OU 

5.00 

PCT SPAN 


01 A 

33.207 

33.66* 

33.921 

3*.992 

36.420 

37 . b*0 

38.919 

39.276 

39.633 

01A 

SlATOR-l.t. 

BETA 2 

36.0*0 

32.4*9 

31.570 

31.326 

28.672 

26.449 

27.372 

30.413 

35.457 

BETA 2 

SIaTDR-T ,e . 

BETA 2 A 

1.600 

2.700 

2.700 

0. 750 

0.500 

1.701 

1.901 

—0. 100 

-4.201 

BETA 2A 


V 2 

6b*. 5b 

733.72 

750.23 

700. B6 

725.0* 

712.11 

6*5.87 

546.75 

*31.84 

V 2 


V 2A 

590.46 

623.0* 

644.06 

673.61 

684. 2C 

662.36 

605.68 

>66.55 

542.07 

V 2A 


VZ 2 

553.55 

619.15 

639. 16 

605.4* 

635.81 

636.94 

572.77 

470.6* 

351.27 

VZ 2 


VZ 2 A 

590.25 

622.33 

643.31 

6 73.46 

663.94 

681,65 

60*. 66 

560.05 

>40.0* 

VZ 2 A 


V-lHtTA 2 

*02.76 

393.66 

392.76 

3 6b. *9 

347.69 

316.85 

296.5* 

276.*0 

250.16 

V-lhtTA i 


V-THtTA ZA 

16. *9 

29.35 

30.3* 

8.82 

5.97 

20.24 

20.07 

-0.99 

-39.73 

V-THETA 2A 


M 2 

0.6102 

0.6583 

0.675* 

0.6345 

0.6504 

0.6309 

U.5762 

0.4036 

C.37b4 

M Z 


t * 2A 

0.5214 

0,5523 

0.5730 

0.6006 

0.6109 

0.6102 

0.5302 

0.5019 

0.4797 

M 2A 


TURN [HR i 

34.439 

29.746 

20.669 

30.570 

26.156 

2*. 72 0 

25.432 

30.466 

3V. >97 

TURN! PR > 


UUbAR 

0.1b32 

0. 1930 

0.1566 

-0.0025 

-0.0023 

0.0097 

0.1023 

-0.1091 

-0.623b 

UUBAR 


LOSS PARA 

0.0617 

0.0656 

0.0539 

-0.0009 

— O.ODGV 

0.D037 

0 .0*05 

-0.0*37 

-U.2510 

LOSS PAKA 


uFAC 

0.3276 

0.3200 

0.3060 

0.230* 

0.2314 

0.2030 

0.2329 

0.1670 

0.01*8 

DFAC 


EFFP 

0.3712 

0.4027 

0.4919 

1.021* 

1.01B1 

0.9000 

0.2539 

-0.323* 

0.0276 

EFFP 


INC ID 

-14.127 

-10.939 

-0.720 

-6.704 

-8,031 

-9**13 

-11.327 

-12.753 

-2 3.7*5 

INCIO 


DEVM 

10.432 

14.012 

14.010 

11.725 

11.512 

13.366 

14.340 

12.580 

0.657 

DEVM 


P 2 

17.691 

18**19 

IB. 535 

18.092 

10.187 

lb. 134 

17.416 

16.561 

15.46* 

P 2 


H d. A 

17.163 

17.522 

17.770 

16. 103 

lb. 196 

18.092 

17.058 

16.625 

1 6 ._>7 1 

P 2A 


T 2 

562.020 

561.610 

560,350 

>61.180 

560.900 

559.120 

557.580 

556.900 

557.450 

T 2 


T zA 

562. 820 

561.610 

560.350 

561.180 

560.900 

559.120 

557. 580 

556.900 

557.450 

T 2 A 


UUbAR FS 

0.1682 

0.1302 

0.1009 

0.0449 

0.035* 

0.0*72 

0.2189 

0.26*0 

0,2675 

UUBAR FS 


P2 FS 

17.019 

10.003 

10*231 

10.305 

18.363 

18.305 

17.9*1 

1 7.5B7 

17.233 

P2 FS 


LOSS PARA 

FS U .0366 

0.04*2 

U .03*6 

0.0161 

0.0138 

0.0180 

0.0866 

0.1057 

3.1076 

LOSS PARA 
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ROTO 0 

RCJTLR -l.t. 
, ROTCR — ? .L . 
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Table A -3. Blade Element Performance (Continued) 

Stage Dt Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Hotor Speed =109.78 Equivalent Rotor Speed =4621.54 Equivalent Weight Flow =116.07 

Uniform Inlet 


pct SPAN 

01 A 

btTA 0 
SETA I 

V 0 

V 1 
VZ 0 
VZ 1 

V-THETA 0 
V-JHfcTA 1 
M 0 
N 1 
TURN 
UUbAR 
OF AC 
EFFP 

Inc i □ 

DEVM 
P 0 
p 1 
T 0 
T l 


96.60 
33.122 
0.000 
0.000 
464.12 
* 01.01 
46«*. 12 
* 01.01 
0.00 
0.00 
0 . 4*23 1 
0.4*61 
0.0 

0.4166 
“0.079 
0.2956 
0. 0001 
“ 0.000 
15.260 
14.5*2 
516.700 
516.700 


PCT SHAN 
01 A 

bETA 1 
BETA 2 
bETA(PR) 1 
bflA(PR) 2 

V 1 

V 2 
VZ 1 
VZ 2 

V“THt Ta 1 
V-THfcTA 2 

V 1 PR J 1 
><PR) 2 
VTh[ TA PR 1 
VTHETA PK2 
U 1 

U 2 
H l 
.1 2 

Ml PR) 1 
NCPRT 2 
TURN t PR ) 
UUeAR 
LOSS PARA 
L-FAC 
LFFP 
EFF 
iNCiur 
OEVM 
P 1 
P 2 
T 1 
T 2 


95.00 
33.236 
O.ODD 
45.750 
53.056 
2o * 5b 8 
502.28 
629.16 
502.18 
*->9.02 
0.00 
450.67 
63* « 6 

490.9 
“667. B 
-219.5 
667,70 
670.20 
0.4593 
0.5*31 
0.7641 
0.4315 
26,4(14 
0.1141 
O.U296 
0.5690 
0. b45* 
0.8391 
0.625 
11.419 
14.542 
19.362 
516.700 
*71.360 


PCT SPAN 

ulA 

BETA 2 
CLTa 2 A 

V 2 

V 2A 
VZ 2 
VZ CA 
V-THfcTA 2 
V-THLTA 2A 
M 2 

N 2A 

TURN I PR J 
UUdAR 
LOSS PARA 
Of AC 
fcFFP 
INUO 
UEVN 
P 2 
P 2A 
T 2 
T 2A 

UUbAR FS 
P2 FS 
LOSS PARA 


95.00 
33.207 
*•6.123 
2.740 
625.31 
46V.03 
433.40 
466.49 
450.74 
22.42 
0.54V5 
0.4066 
43.36,4 
0.0695 
0.0234 
0 .4 607 
0.657b 
“4.044 
11,572 
19.362 
1V.U3 

*71.360 
*71.380 
0*0727 
19.37* 
F $ 0.0244 


92.00 

66.90 

71.00 

49.50 

26.10 

33.529 

33.962 

35.312 

37.137 

38.954 

0.000 

0,U00 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

464.12 

464.12 

464.12 

464.12 

464.12 

504.39 

497.16 

493.40 

489.48 

490.99 

464.12 

464.12 

464.11 

464.09 

464.04 

504.39 

497.16 

493.39 

489.45 

49Q.91 

0.00 

0.00 

o.oo 

0.00 

0.00 

0.00 

0.00 

O.UQ 

0.00 

0.00 

0.4231 

0.4231 

0.4231 

0-4231 

0.4231 

0.4613 

0.4544 

0.4*08 

0.4471 

0.4405 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2*50 

0.2432 

0.2044 

0.3020 

0.3226 

—0.087 

—0 ,07 1 

-0.Q63 

-0.055 

-0.050 

0.4315 

0.3933 

0.3260 

0.2036 

0.2821 

0.0001 

0.0001 

0.0001 

0.000 1 

0.0001 

“0 • 000 

-0.000 

-0.000 

-0.000 

-0.000 

15.200 

15.280 

15.280 

15.260 

13.280 

14.628 

14.849 

14.776 

14.745. 

14.709 

516.700 

516.700 

*18.700 

518.700 

510.700 

*16.700 

518.700 

510.700 

510.700 

510.700 

90,00 

85.00 

70.00 

50.00 

30.00 

33.621 

34.007 

35.164 

36.706 

30.246 

0.006 

0.000 

0.000 

0.000 

0.000 

43.567 

42.758 

40.3B5 

38.924 

37.879 

51.573 

*1.641 

*2.8*6 

54.767 

56.010 

28.164 

29.199 

31.184 

32.6*0 

35.720 

536.26 

541.66 

538.52 

*20.18 

*29.89 

629.20 

629.59 

639.44 

657.14 

653.5* 

*36.15 

541.60 

536,49 

*27. *3 

527,74 

455.73 

462.26 

487.05 

*11.06 

515.22 

0.00 

0.00 

0.00 

0,00 

0.00 

433.79 

427.42 

414.30 

412.73 

900.78 

662 . 7 

672.8 

891.9 

914.8 

945.2 

517.1 

529.6 

569.3 

607.2 

635, A 

-67*. B 

-664.3 

-710.9 

-746,9 

-782.7 

“2 44.2 

“258.3 

-294.6 

-327.* 

-370.5 

675.81 

664.34 

710.94 

746.90 

782.70 

677.96 

665.76 

709. OB 

740.19 

771.29 

0.4918 

0.4970 

0.4940 

0.4040 

0.4857 

0.5*4* 

0.5556 

0.5649 

0.5011 

0.5776 

0.7912 

0 .6 COS 

0.6181 

0.8383 

0.6663 

C .4**6 

0.4673 

0.5029 

0.5370 

0.5614 

23.385 

22.440 

21.674 

22.099 

20.235 

0. 1333 

0.1241 

0,0869 

0 .06 14 

0.0540 

0.034* 

0.0322 

0.0229 

0.0166 

0.01*0 

0.5484 

0.5388 

0.5044 

0.4806 

0.4693 

u.6347 

0.6632 

0.90*5 

0.9*60 

0.9626 

0.6282 

0.6578 

0.9016 

0.9540 

0.9609 

0.651 

1.063 

0.816 

0. 764 

0.015 

14*024 

14.565 

12.543 

9.430 

8.1*9 

14.826 

14.849 

14.776 

14,745 

14.709 

19 . 4 1 4 

19.471 

19.627 

19.991 

20. 043 

5 IB .700 

*16. TOP 

*16.700 

*16.700 

516.700 

*68.620 

*67.360 

*67.310 

568.100 

566.600 

90.00 

85.00 

70.00 

*0.00 

30.00 

33.564 

33,921 

34.992 

36.620 

37.046 

43.31* 

41.935 

4 0.43 B 

30.317 

37.728 

3.000 

5.100 

3.150 

2.700 

3.401 

632.55 

639.91 

639.44 

*66.97 

656.83 

468.62 

466.96 

*09.16 

544.06 

559,63 

460.23 

476.01 

486.62 

*23.09 

519,10 

467.97 

466.2* 

508.31 

*43.28 

558.32 

433.93 

427.63 

414.69 

413.36 

401.61 

24.52 

25.36 

27.98 

25.62 

33,16 

0.5576 

0.56*3 

0.5649 

0.5904 

0.5005 

0.40 74 

0.4063 

0.4446 

0.4761 

0.4901 

40. J 14 

36.834 

37.281 

35,599 

34.294 

0.0900 

0.1061 

0.0422 

0.0446 

0.0241 

0.0306 

0.03*8 

0.0150 

0.0165 

0.0093 

0.4797 

0.4838 

0.4192 

0,4003 

0.3651 

U.6215 

0.7991 

0.8979 

0,003* 

0.9229 

-0,073 

1.64* 

2.407 

1.611 

1.860 

14.312 

14.410 

14.125 

13.711 

15.065 

19.414 

19.471 

19.627 

19.941 

20.043 

19.081 

19.076 

19,466 

19,004 

19.944 

566.820 

*67.380 

567o 310 

568,100 

S 60 .600 

568.820 

*67.380 

567.310 

568.100 

566.600 

0,0810 

0.0572 

0.0911 

0,0463 

0.0359 

19,18* 

19.401 

19.671 

19.999 

20.092 

0.0282 

0.0100 

o.out 

0,0171 

t>«om 


12.00 

7.10 

3.00 

PCT SPAN 

40,321 

40.737 

41.06* 

01a 

0.000 

0.000 

0.000 

BETA 0 

0,000 

0.000 

0.000 

BETA 1 

464.12 

464.12 

464.12 

V 0 

402.93 

467.00 

437.37 

V 1 

464.00 

463.99 

464.00 

VZ 0 

482.61 

466.80 

437.2* 

VZ 1 

0.00 

0.00 

0.00 

V-THfcTA 0 

0.00 

0.00 

0.00 

v-theta 1 

0.4231 

0.4231 

0.4231 

K 0 

0.4409 

0.42*8 

0.3979 

M 1 

0.0 

0.0 

0.0 

TURN 

0.3725 

0.4*18 

0 .*928 

UUbAR 

“0.041 

-0.006 

0.0*6 

Of AC 

0.1904 

0.0202 

-0.2450 

effp 

0.OOOL 

0.0001 

0.D0Q1 

INCIO 

“0.000 

-0.000 

-0.000 

OfcVM 

15.200 

15.200 

15.280 

P 0 

14.620 

14.460 

14.230 

p 1 

518.700 

518.700 

*18.700 

T 0 

518.700 

*16.700 

518.700 

T 1 

15.00 

10.00 

*.00 

PCT SPAN 

39.405 

39.791 

40.176 

OIA 

0.000 

0-000 

o.ooo 

BETA 1 

39.628 

43.042 

46.953 

BETA 2 

*7.200 

*8.204 

60,100 

BETA ( PR 1 1 

39.289 

42.53b 

46.845 

BE TA ( PR | 2 

525.22 

509.03 

477.1b 

V 1 

627.90 

594.13 

556. 26 

V 2 

521.76 


474.07 

VZ 1 

482.68 

433.39 

379.08 

VZ 2 

0.00 

0.00 

0.00 

V-THfcTA 1 

399.71 

404.73 

40*. 05 

V-THETA 2 

9o*.l 

963.3 

9*2.0 

VIPRI 1 

624.9 

589.3 

*55.2 

V i PR ) 2 

-809.6 

-017. 8 

-824.7 

VTHETA PR I 

-394,9 

“397.7 

“409.3 

VTHETA PR2 

809.63 

017.82 

824.66 

U 1 

794.61 

b02.39 

810,17 

0 2 

0-4012 

0.4657 

0.4354 

N 1 

0.5527 

0.*210 

0.4053 

M 2 

0.0642 

0.B813 

0.8694 

NIPRI 1 

0.5501 

0.5168 

0.4043 

HIPR1 2 

17.830 

15.66* 

13.203 

Turn ( pa ) 

0.1000 

0-1454 

0.1687 

UUbAR 

0.0271 

0.0376 

0.0409 

LOSS PARA 

0.4949 

0.5341 

0.5669 

DFAC 

0.9065 

0.6600 

0.0168 

EFFP 

0.9024 

0.6*42 

0.8093 

EFF 

-1.491 

-4.028 

-8.055 

XNClOi. ' „ 

7.665 

9.400 

10.06b 

DEV* 

14.620 

14.480 

14.230 

P 1 

19.700 

19.289 

10.073 

P 2 

510.700 

510.700 

*18.700 

T 1 

569.820 

*70.550 

572.550 

T 2 

15.00 

10.00 

5.00 

PCT SPAN 

38.919 

39.276 

39.033 

OIA 

40.5*0 

44.617 

49.441 

BETA 2 

4-502 

4.842 

4.962 

BETA 2A 

616.84 

570.25 

*36.09 

V 2 

509.98 

490.00 

470.88 

V 2 A 

460.17 

411.22 

346.27 

VI 2 

507.99 

400.70 

476,56 

VZ 2 A 

400.67 

405.76 

406.93 

V-THETA 2 

40.00 

41.39 

41.37 

V— THETA 2 A 

0.5424 

0.5063 

0.9669 

M 2 

0.4443 

0.4260 

0.4152 

K 2A 

36.010 

39.726 

44.426 

TURN | PR 1 

0.0960 

0.0306 

-0.0755 

UUBAR 

0.0379 

0.0154 

-0.0303 

LOSS PARA 

0.4064 

0.4048 

0.3037 

□FAC 

0.7279 

0.8751 

1.3394 

EFFP 

1.050 

1.445 

-9.763 

INCIO 

16.939 

171.617 

9.810 

DEVN 

19.700 

19.289 

16,973 

P 2 

19.357 

19.170 

19.071 

P 2A 

569.620 

570.5*0 

572,590 

T 2 

569.820 

570.550 

572.550 

T 2A 

0*11*6 

0 » 1416 

0. 1279 

UUBAR FS 

19*063 

19.661 

19.404 

P2 FS 

0.053* 

0.0564 

0.051) 

LOSS PARA FS 
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Table A -3. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed - 109. 90 Equivalent Rotor Speed = 4626. 64 Equivalent Weight Flow = 109. 67 

Uniform Inlet 


lNLtl 


KOTCk u 

rltor -l.l. 
RUTGR -T.E. 


STATOR D 

STATDh-L.t . 
STATLk-T.f . 


PCT SPAN 

96.60 

92 .00 

86.90 

71 .00 

DIA 

33 • 122 

33.529 

33.962 

35.312 

btTA 0 

0.000 

0*000 

0.000 

0.000 

bt TA 1 

0.000 

0.000 

0.000 

0.000 

V 0 

435.43 

435*43 

435.43 

435*43 

V 1 

467*94 

478 .78 

475*70 

478.94 

Ml 0 

435.43 

435.43 

435*43 

435.43 

Ml 1 

447.94 

476.78 

475.70 

478.94 

V-THfcTA & 

0.00 

0.00 

0.00 

0.00 

V-THETA 1 

0.00 

0.00 

0.00 

0.00 

* 0 

0.3961 

0.3961 

0*3961 

0-3961 

H 1 

0.4267 

0.4370 

0.4340 

0.4371 

TURN 

0.0 

0.0 

Q.O 

0.0 

UUB AR 

0.4110 

0.2644 

0.2649 

0.3154 

uFaC 

-0.075 

—0. lot/ 

-0.092 

-0.100 

EFFP 

0.283b 

0.4555 

0.4J63 

0.4130 

INC I l) 

0.0001 

0.0001 

0*0001 

0.0001 

UEVN 

-0.000 

-0.000 

-0.000 

-0.000 

P C 

15.21b 

15.210 

15.218 

15.218 

P 1 

14.577 

14 . SO 5 

14.805 

14.726 

T 0 

518.700 

518.700 

516.700 

518*700 

T 1 

518.700 

516.700 

518.700 

5 IB. 700 

►'Ll SPAN 

95.00 

90.00 

85.00 

70*00 

0 1 A 

33.236 

33*621 

34.007 

35*164 

btTA 1 

0.000 

O.UOU 

0.000 

0.000 

bETA 2 

46.001 

46.094 

45.279 

43*232 

btTA (PM 1 

64.949 

53.100 

52.963 

53.749 

btTACPR) 2 

24.935 

27.492 

28.723 

31.061 

V 1 

469.09 

508.09 

517.01 

521*91 

V 2 

636.44 

62 7.69 

626.31 

631.68 

Mi \ 

469.00 

507.9b 

516.95 

521 »8b 

Ml 2 

426.84 

435.27 

440.70 

460.23 

V-THETA 1 

0.00 

0.00 

0.00 

0.00 

V-THETA 2 

472.96 

452.22 

445.01 

432.67 

V(PR) l 

616.7 

846. 1 

65B.3 

882.6 

V(PM 2 

469.6 

*90. 7 

502.6 

537.3 

VTHETA PR1 

-068.5 

-676.6 

-685.1 

-711.7 

VTHETA PR2 

-19B.0 

-226.5 

-241*5 

-277.2 

U 1 

668 .52 

676.56 

6B5.1Q 

711.72 

U 2 

670.94 

678.73 

686.51 

709.67 

M 1 

0.427B 

0.4648 

0.4733 

0.4780 

>1 2 

0*5586 

0.5518 

0.5514 

0-5565 

NIPRJ 1 

0.T44B 

0-7740 

0.7858 

0.8084 

aim 2 

0.4122 

0.4314 

0.4425 

0.4733 

TURN! PR ) 

30.009 

25.603 

24.238 

22.687 

UUBAft 

0. 0931 

D. 1 120 

0. 1012 

0*0751 

LOSS PARA 

0.0244 

0.0291 

0.0263 

0.019b 

UFAt 

0.5930 

0.5770 

0.5686 

0.5419 

LFFP 

0.6771 

0.6637 

Q.B957 

0*9270 

l FF 

0.8716 

D.bSSO 

0.B913 

0.9238 

INC1L 

2.517 

2.1S3 

2.385 

1.706 

OEVH 

9.766 

13.332 

14.069 

12.420 

P 1 

14.577 

14.805 

14*805 

14.726 

P 2 

19.675 

19. 813 

19.044 

19.927 

1 1 

518.700 

518.700 

518.700 

518.700 

T 2 

573. BIO 

571.180 

569.500 

569.370 


PCT SPAN 

95.00 

90.00 

85.00 

70.00 

01 A 

33.207 

33.564 

33.921 

34*992 

b L T A 2 

48.409 

45.799 

44.368 

43.290 

BfcTA 2A 

2.940 

3.300 

3.150 

3*280 

V 2 

632.49 

631.02 

6 36 .SI 

631.68 

V 2 A 

470.25 

459.3? 

451.86 

484.84 

VZ 2 

419.85 

439.93 

454.65 

459*74 

VZ 2A 

469.62 

450.55 

451.16 

483.96 

V-ThtTA 2 

473.04 

452.37 

445*23 

433.08 

V-THETA 2 A 

24.12 

2b. 44 

24. B3 

27.74 

M i 

0.5550 

0*5549 

0.5610 

0.5566 

M 2A 

0.4070 

0.3982 

0.3921 

0*4218 

TURN (PR 1 

45.469 

42.490 

41.236 

40.003 

UUbAK 

0.0925 

0.0997 

0.1167 

0*0575 

LOSS PARA 

0.D311 

0.0339 

0.0401 

0.0204 

uF AC 

0.4957 

0*502 1 

0.5177 

D.4610 

Ef FP 

0.8149 

0.8099 

0. 7890 

0.6752 

INC ID 

-1.758 

2.41 1 

4.097 

5*259 

OtYN 

11.772 

14.612 

14.460 

14*255 

P 2 

19*675 

19*813 

19.044 

19.927 

R 2A 

19.528 

19.440 

19.398 

19*709 

T 2 

573.610 

571. 18U 

569.500 

569.370 

T 2A 

573.610 

571 *160 

569.500 

569*370 

UUbAk F S 

0*0688 

0*1072 

0*1035 

0«OBB9 

P2 FS 

19.060 

19.044 

19.70T 

20.056 

LOSS PARA F S 

0.t.79S 

0.0364 

0.0355 

0.0315 


49.50 

28.10 

12.00 

7* iU 

3.00 

37.137 

38*954 

40*321 

4L.T37 

41.005 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

O.UOO 

0*000 

435.43 

435.43 

435*43 

435*43 

435.43 

456.43 

460.25 

442.46 

423*17 

396.26 

435.40 

435.36 

435.32 

435.32 

435.32 

458.39 

460.17 

442.35 

423.05 

396.17 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3961 

0.3961 

0.3961 

U.396 1 

0.3961 

0.4177 

0*4194 

0.4027 

0*3046 

0.3595 

0.0 

0*0 

0.0 

0.0 

0.0 

0.2915 

0*3015 

G.309& 

0.4008 

0.6069 

-U.053 

-0.057 

-0.016 

0.028 

0.090 

0.2021 

U. 29 12 

0.0806 

-it* 1372 

-0.4143 

0.0061 

0.C001 

0.0001 

C.0001 

0.0001 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

15.218 

15.216 

15*21 b 

15*218 

15.210 

14*764 

14.740 

14.610 

14.469 

14*272 

518.700 

516.700 

518.700 

518.700 

51 B* 700 

516.700 

518*700 

51b. 700 

51b*7Q0 

516.700 

50.00 

30.00 

15.0 0 

10.00 

3.00 

36.706 

30.240 

39-405 

39.791 

40.17b 

0.000 

0.000 

0.000 

0.000 

0 . 000 

41*964 

40.622 

42.286 

45.366 

49.210 

56*619 

57.606 

59.564 

6U.073 

62.569 

34.202 

36,645 

40.618 

44.530 

40*lfcb 

493.29 

495.32 

479.37 

459.47 

430. 9e> 

631*31 

635.86 

609.58 

573.5a 

546 * 3 1 

492.68 

493*32 

476.22 

456.20 

428.13 

469.12 

482.08 

450.1b 

402.27 

336.29 

0.00 

0.00 

0.00 

0.00 

0.00 

422.16 

413*52 

409.41 

407.44 

413.04 

895.0 

927.0 

94 1*7 

930.0 

931*3 

567.4 

601.6 

594.2 

565*4 

535.0 

-747.7 

— 7B3.6 

-810.5 

-a 1 B . 7 

-625.6 

-31B.fi 

-358.6 

-366.1 

-395.8 

-396.0 

747.72 

783.56 

810.52 

618.72 

825.59 

741.00 

772.14 

795.49 

803. 2 K 

011.0b 

0.4507 

0*4527 

0.4375 

0.4107 

0.3919 

0*5550 

0*5598 

0.5346 

0.5007 

0.4750 

0.8165 

0.8471 

0.8594 

0.0555 

0*0469 

0.499b 

0.5297 

0.5211 

0.493b 

0-4652 

22.400 

21.109 

10.E72 

16*265 

14.371 

0.0626 

0.0747 

0,1 002 

0. I43e 

0.1607 

0*0220 

0.0202 

0.0265 

0.035V 

0.0399 

0.5176 

0.5000 

0.5106 

0-5485 

0.5612 

0.9234 

0.9396 

0.6912 

0.6344 

O.0C3o 

0.9200 

0.9369 

O.0B64 

0.b274 

0.7954 

2.617 

1.614 

0.879 

-1.43U 

—3 .564 

10.991 

9.084 

0.993 

11.3V9 

12.190 

14.764 

14*740 

14.610 

14.469 

14,272 

20*025 

20.165 

19.823 

19.3BB 

1 V . 098 

518.700 

510.700 

518.700 

510*700 

51b. 700 

570.000 

570. 460 

572.000 

573. 3&0 

575.300 


50.00 

30.00 

15. OU 

10*00 

5.00 

36.420 

37*&4b 

30.919 

39*276 

39 .b33 

41.341 

40.465 

43.287 

47.03b 

5] .697 

2.451 

3*551 

4.701 

5*23? 

6.UL2 

640.33 

638*95 

599.11 

538.6b 

326.70 

519-36 

533.65 

493.3? 

47b. 80 

467*65 

460.57 

483.76 

435.71 

3uG.43 

324*75 

516.71 

532.32 

491.26 

474.4b 

4 b4 . h 

422.80 

414.37 

410.40 

4DB.47 

4 1 4 » 1 *t 

22*20 

33.03 

4G*4u 

43.44 

40 .63 

0.5643 

0*5627 

0.5249 

0.4071 

0.4371 

0.4528 

0*4656 

0.4284 

0.413) 

L.4Q4? 

38.672 

36.881 

30.540 

41.75b 

45.644 

0*0240 

0.0239 

0.064) 

—0*01 9b 

— 0 . 1 05b 

0.0089 

0.0092 

0.0253 

-0.007b 

-0 . 0424 

0*4214 

0.3958 

0.4229 

0.4095 

0.3934 

0.9381 

0.9302 

0.6206 

1.0653 

1.4341 

4*635 

4.597 

4.579 

3.664 

-7.30S 

13*462 

15*215 

17.139 

17.907 

10.830 

20*025 

Z0.1b5 

19.02j 

19.30b 

1 ^.o9 b 

19.932 

20.072 

19.606 

19.443 

19. 3b 7 

570*000 

57u.4o0 

372. OOD 

573.300 

373.300 

570.000 

570.460 

572.000 

373.300 

573.306 

0.0722 

0 « 0443 

0.1210 

0. 1242 

0.1156 

20.227 

20.246 

20.046 

19. B 65 

19.735 

C.02&7 

C.Ol 72 

J ♦ C4 6 v 

3.w4V4 

J* .464 


PCT SHAN 
0 1 A 

bt T A 0 
bHA 1 

V u 

V 1 
Ml 0 
VZ 1 

V-THf T A 0 
M-THETA 1 
M U 

w i 

TURN 

UUbAk 

oFAC 

EFF P 

lNLlu 

CfcVH 

r* U 
P i 
T C 
T 1 

PCT SPAN 

DIA 

bt Ta 1 
bk T a 2 
Bt TA ( PR 1 1 
bt TA I PR 1 c 

V 1 

V 2 
VZ i 
Ml 2 

V-THETA 1 
V-THETA 2 
VtPM 1 
V(PM 2 
VIHETa Pm 
VTHFTA PR^ 
U I 
U *: 

w I 

H 2 

*(PM 1 
M|PR» 2 
TURN ( Pk J 
UOfc Ak 
LOSS PAkA 
UFAt 
t FFP 
t F F 
Iistlu 
DtVH 
P J 
P 1 
T 1 
T 2 


PCT SPAN 
OlA 

UFlA <. 

B L 1 A 2k 

V 1 

V 2A 
VZ l 
Vi 2A 
V-TMElA 2 
V-ThE1a il 

N C 
M 2 A 

TURNIPR \ 
uular 
LOSS PA*A 
DEAL 
fcFf P 
1NLIU 
DEVM 
P 2 
P 2A 
T c 
T 2k 

UUbAk FS 
Pi FS 

LOSS PAkA F S 
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INLET 


*LT^k L 

RCTOK -L*b* 

kOTLk -T»t. 


STAlLk L 

itATUk-L.k . 
SlATLk-1 *l . 


Table A-3, Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 109.60 Equivalent Rotor Speed = 4614.29 Equivalent Weight Flow = 102.55 

Uniform Inlet 


PC T SPAN 

V6.0O 

92.00 

86,90 

71.00 

-9.50 

*8.10 

LI A 

33.122 

33.529 

33.962 

35.312 

37.137 

36.954 

LtT* U 

U.000 

O.LOy 

0.000 

0.000 

0.000 

0.000 

6t T A l 

0.000 

0.000 

0.000 

0.000 

0.000 

O.OuC 

V 0 

-Ob . \H 

-ob. i- 

-Os, 1- 

405.14 

-05. 1- 

405.14 

V l 

-23.3b 

-1.0- 

-37.03 

432.67 

429.15 

427.59 

VI v 

-05.1- 

-Ob. 14 

-05.14 

405.14 

405.11 

405.0b 

V2 ] 

-23*36 

-41.0- 

437.03 

432.67 

424.11 

427.52 

V-THtTA 0 

G.OQ 

0 .Oo 

0.00 

0.00 

□ .00 

O.OL 

V-ThtTA 1 

O.UU 

U.00 

0.00 

0.00 

0.00 

o.oo 

n 0 

0.367b 

0.3676 

0.3676 

0.3676 

0.3676 

0.367b 

M 1 

0*36-6 

0.4013 

0.3976 

0.3935 

0.3902 

0.3887 

TURN 

0.0 

0.0 

a.o 

0.0 

0.0 

o.o 

UUt*R 

0.— IE 

0.2511 

G , 2335 

0.2762 

0.2930 

0.294b 

Lb AC 

-0.UA5 

-O.UbV 

-0.O7V 

-0.066 

-0-054 

-0.055 

EFFP 

0.178J 

0.436b 

0.4*45 

0.3-62 

0.3040 

0.2685 

INCIL 

0.0001 

O.UOOl 

0.0001 

0.0001 

0.0001 

0.GUQ1 

OlVM 

— c.oco 

-0.000 

-O.OCIL 

-0.000 

-0.000 

-o.Doa 

P 0 

15.1*9 

lb. 1*9 

15.129 

15.129 

15.124 

15.1*4 

P 1 

1-.&33 

14.7vl 

14.614 

1-.757 

14.734 

14.73* 

r L 

Mb. TOO 

5 lo.ToG 

516.700 

SIB. 700 

51b. 700 

518. 700 

T 1 

bio. TOO 

b 18.700 

bib. 700 

518.700 

516.700 

518,700 

PC T SPAN 

V5*00 

VO. 00 

bb.VO 

70.00 

bO.GO 

30. UL 

J I A 

33.23e> 

33.6*1 

34.007 

35.16- 

36.706 

36.24b 

bt T A 1 

0.000 

L.OOO 

C.OCO 

O.UGD 

0.000 

o.uoc 

bi T A *. 

50. uO 1 

-b.bol 

-6.153 

-6.099 

44.612 

43.85b 

ILTA(PK) 1 

57.524 

55.321 

55.2B7 

56.520 

56.318 

59. 66t 

FITACPkI 2 

2J.6bo 

*7. 163 

28.602 

31. 160 

3-. b7t 

37.769 

V L 

-*4.37 

-66.96 

-73 .-0 

-69.50 

460.81 

459.09 

V 2 

o3e>.bfi 

6*0, hi 

617.57 

621.1- 

616.43 

615.9* 

V L 1 

-*-.29 

46b . bb 

473.34 

-69.-7 

-60.2- 

457.23 

Vi 2 

-0-.36 

-OB. 90 

-12.00 

430.70 

-37. 1 A 

— 3 - 1- 

V-THL1A i 

0.00 

a. oo 

D.tlO 

0.00 

0.00 

0.00 

V-lhfclA 2 

**a?.b7 

-67.10 

-60.03 

— 7.55 

-34.32 

426*32 

V 1 PR } l 

790.3 

620.6 

831.2 

851.0 

876.6 

906.3 

VI PR I 2 

— 7.7 

459.6 

-69.3 

503.3 

533.1 

5bl.9 

Vlf-tETA Phi 

-666.7 

— o7— .fc 

-663.3 

-709. B 

-7-5.7 

—7b 1.5 

VTnblA PR* 

-iei.3 

-*09.6 

-2*4.6 

-260.4 

-304.7 

-343. b 

U l 

666.73 

67-. 75 

663.27 

709.02 

745.73 

7B1.-7 

U * 

669.1b 

676.92 

68-. 66 

707.97 

739.02 

770.08 

M 1 

0.3857 

u.-*58 

0.-3 IV 

0.-282 

0.4200 

Q*-ld3 

* ? 

0.55b* 

0.5447 

0,5-28 

0 . 546* 

0.541b 

0.S-07 

r. 1 ) 1 

0«71b3 

L. 7-82 

0.7583 

0.7761 

0.7969 

0.8259 

*IPRI 2 

0.392- 

0.-033 

0 « - 1 2b 

0.—26 

0.4683 

0.-934 

^ URN ( PR > 

33*6-0 

26.1b3 

26.663 

25.359 

*3.-27 

21 .852 

UUL.AS 

C • 06b 0 

0.1110 

0.1060 

0.0857 

0.0819 

0.0869 

toss para 

O.C tbo 

0.0290 

0.0*76 

0.0226 

0.0216 

0.0236 

l»FAC 

0.6126 

0.6071 

0.SV99 

0.5702 

0.5507 

0.5370 

fc FFR 

0.9027 

L.b7t5 

0.9111 

0.9344 

0.9375 

0.4374 

t Fh 

0. avbo 

0.6710 

U.Vu72 

0.9319 

0.9346 

0.934b 

JNL 1 

5 .ove 

-.-os 

4.70 V 

-.-77 

-.518 

3 . 66C 

VM 

b,7j6 

ij.oo- 

13.968 

12.519 

11.664 

10*207 

p 1 

1-.535 

1-.791 

14.814 

14.757 

14.734 

14.732 

P 2 

20* k fa 1 

20*026 

2C.u57 

20. 129 

*0.161 

2t>*242 

T 1 

bio. 700 

b J».70C 

bib. 700 

516.700 

516.700 

516.700 

T 2 

575.500 

b 7* . 560 

570.-00 

570.330 

570.690 

571*450 

PCI SPAN 

VS .00 

VO*OL 

65.00 

70.00 

50.00 

30.00 

ul A 

33.207 

3J.S64 

33*9*1 

34.992 

36.420 

37. 84b 

5 t T A 2 

50.-38 

40 .Mb k 

-7.162 

46.162 

44.120 

43.64* 

t l TA 2 A 

3.000 

J* 700 

3*360 

3. *50 

2.090 

3.501 

V c 

6^2.9*. 

624.07 

627.-4 

621.14 

6*5.04 

616.83 

V Pa 

4b i.29 

— 9.-1 

— 3.-0 

-70.11 

4b0. 15 

486.39 

VZ l 

903.12 

-13 .6? 

-26.47 

-30.17 

-46.55 

4-7. 16 

VI 2 A 

-oL »bo 

— b.*t 

-42.61 

-69.29 

479.67 

465.20 

V-TbETA * 

-t7. V5 

-6? * 2b 

460.26 

— 7.97 

434.99 

427.14 

V- 1 h t 1 A 2 A 

24 . 1- 

*9.00 

26.14 

26.65 

17.51 

29.68 

M t. 

0.55-5 

0.5-76 

0.5521 

0.5-62 

0.5-95 

0.5435 

K 2 A 

0.39t- 

G.3bb9 

0.38-3 

0.40b2 

0.4170 

0.-224 

TURN IP*) 

- ( .— 3b 

— .780 

-3*601 

-2.905 

42.012 

40.157 

UUfc A K 

0. 1 W6 

0. 1073 

0.1317 

0.087b 

0.0611 

L*U9(jr 

LOSS PAkA 

0. u3oy 

0 .03b- 

0.0-53 

0.0311 

0.0300 

0.03-fa 

OF Afa 

O.bltii 

O.blVl 

0.5; 16 

0.4fa-7 

0,4800 

0.-627 

IF FP 

0.7901 

0* 7944 

0.7629 

0.8156 

0.8*28 

0.767- 

inch* 

0.271 

S .093 

6. fa V 1 

b. 131 

7.-14 

7.6*j 

tj t vn 

it. 832 

15.012 

1-.690 

1-.*2S 

13. 1D2 

15.165 

P 2 

20.161 

20 * o2(j 

20. GS? 

20. 129 

/W 16 1 

20.242 

P 2A 

1V.76- 

19.630 

19.563 

|9.fcC5 

14.677 

k 9.909 

1 * 

b V- .bOO 

572.560 

57U.400 

570.330 

570.890 

571.450 

T t A 

5 Yb .buO 

572.560 

570.400 

570. 33l 

570.890 

571*450 

UL LA k FS 

0*09-1 

0.1 1V9 

0.1102 

0.1020 

0.1062 

0.0985 

Pi FS 

20.11b 

20.079 

19.966 

20.187 

20.285 

23.275 

LOSS PARA PS 

J.L316 

0.0-07 

O.U379 

0.0361 

0.0392 

0.0378 


12.00 

7.10 

3. CL 

PC T SPAN 

40.321 

-0.737 

41 .Gb5 

01a 

0*000 

0 . coo 

0.000 

B6TA 0 

0*000 

0.000 

C.ODq 

bETA 1 

405.14 

-05.1- 

405.1- 

V G 

-10.08 

39e.*v 

352.16 

V 1 

-05.0- 

-05.0- 

40 5.04 

VI 0 

-09.98 

396.18 

352. 09 

VZ k 

O.OL 

0.00 

0.00 

V-THtTA 0 

0.00 

0.00 

0.00 

v-theta 1 

0 .367a 

0.3670 

0.3670 

M 0 

0.372- 

0.359b 

0.310b 

N 1 

0.0 

O.o 

0.0 

TURN 

0.3676 

0.-3-* 

0.6-Ol 

OUtJAk 

-0.01^ 

0.022 

0.131 

OF AC 

0.0651 

-O.lliS 

-0.6-53 

Eff P 

0.3001 

0.0 DO k 

o.ocoi 

INC 1 D 

-0.000 

-o.ooo 

— 0.000 

DE VM 

15*129 

15.129 

15. 129 

P 0 

1 — * 633 

14. 5-3 

1-. *65 

P 1 

5 1 fa. 70 C 

516.700 

S 18 , 7UC 

T 0 

516-700 

510.700 

516.700 

T 1 

15.00 

10.00 

5.0C 

PCI SPAN 

39.-05 

39 . 79 i 

40 . 1 76 

CtA 

O.UOO 

0.000 

0.000 

BETA 1 

46,091 

- 9 * 061 . 

5a. 841 

btTA 2 

61.425 

6*. 4*5 

65.262 

btTAtPfO 1 

42.735 

-5*75- 

49.270 

6 LT A I PR | c 

443.19 

-*9.-8 

301.87 

V 1 

5b3.7o 

562.35 

5 -2 .51 

V 2 

-40.26 

4*6.42 

379. Ab 

VZ 1 

-04.2* 

363*32 

31V. 71 

VI 2 

0.00 

0.00 

0.00 

V-THtTA l 

-19.90 

428.12 

437.46 

V-lHtTA £ 

9*1.9 

9*2.6 

407.6 

V(Pk| 1 

551*3 

521.6 

•♦40.6 

VkPRI 2 

-faUfc.- 

—8 1 0 . 5 

-623. v 

VTHtTA Pk* 

-373.5 

-37a. 0 

-371.4 

VTHtlA PR* 

BOB ,3b 

616.54 

623. J9 

U 1 

793.37 

801.13 

806.84 

U * 

0.403- 

0.3905 

0.3-61 

N 1 

0.5098 

0 *-b9b 

0.-706 

M 2 

0.0390 

0.638V 

0 . b* 26 

*IPR> 1 

O.-blb 

G.-b-l 

0.425b 

MtPK) i 

18.623 

1 6.606 

15.9-2 

TURN (PR 1 

0.1357 

0.178 J 

0.1425 

UUBAh 

0.02-6 

0.0437 

0.0 — 5 

LOSS PARa 

0.5586 

O.Sv5fa 

0.6285 

OF AC 

0.6572 

0* 6 1 — b 

0.6091 

fcFFP 

0.6510 

O.fcObV 

0.8 006 

FFF 

2. f-7 

0. 126 

-*.bbl 

INC 1 0 

11.110 

12 . 0 is 

13.302 

DIVM 

1-.633 

1- . 5—3 

1-.265 

P 1 

14.620 

14.560 

19.334 

P 2 

510. 70C 

516.700 

518. 70C 

T 1 

573. 90 0 

575. 5Du 

577.500 

T c. 


15.00 

10.00 

5.00 

PC T SPAN 

38.919 

34. *76 

34.633 

LIA 

47.210 

51.616 

57.03-t 

btTA 2 

-.651 

5.161 

5.752 

fatTA 2 a 

574.05 

5-7.95 

5*3.15 

V 2 

*♦49 , 3 l 

-J7.5G 

4.J-.62 

V 2a 

3b9 .6- 

339.99 

2 ,^9 

VZ 2 

44 7.-7 

-55.3- 

4A2.18 

VZ 2 A 

-*0.9i 

-29.21 

-3b. 6- 

V-THtTA 2 

36.-0 

J9.J* 

43.53 

V-ThETA *a 

0.5009 

0.-7C- 

0.4631 

* 4 

0.J883 

0.3773 

0.3742 

.H * A 

-*.S1^ 

-6.-08 

51*23* 

TUkN(FR) 

0.09-0 

0 . 0*»6 J 

—0.029* 

CUPAk 

O.U371 

0.019* 

-G.U117 

LOSS Para 

O.-t-A 

0.48b C 

0.4760 

OF AC 

0. /?8 t 

u . b 779 

1.0067 

EFFP 

6.50* 

6.4-i 

-2. lot 

INC 1 0 

17.000 

17.d3 / 

10.599 

Ut V* 

14.620 

IS . 56C 

14.334 

P * 

IV. 527 

IV ,-*<i 

1 V . 4G 6 

P 4 A 

57a* VOO 

R75.50G 

577.600 

T . 

57j. voo 

5 7* .5< C 

577.500 

T * A 

0.1358 

0.1304 

O.llU 

UOOAk FS 

19.971 

lv.62 7 

19. 734 

P 2 FS 

0 >0536 

a.05*j 

v.0-45 

ICSS PARA 
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Table A -3. Blade Element Performance { Continued) 

Stage D. Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Kotor Speed = 110.20 Equivalent Rotor Speed = 4639.37 Equivalent Weight Flow - 97.18 

Uniform Inlet 


Inlet 


*[>T0k u 

KOKjR - L • l • 
ROTOR -l.L. 


STATOR C 

SUIOR-L.fc . 

STaIUR-T . t . 


PCT SPAN 
01 A 

6ETA 0 
BETA 1 

V 0 

V 1 
Vi O 
VZ 1 

V-7HETA 0 
V-ThfcTA 1 
M U 
« i 
TURN 
UU6AR 
OF AC 
LFFP 
INCH) 

OfcVH 
P 0 
P 1 
T 0 
T l 

PCI SPAN 
01 A 

tffcTA 1 

bETA 2 
t> t TA | PR ) I 
HFTA(PR) 2 

V I 

V 2 
VZ 1 
VZ l 

V-THtlA 1 
V-ThfcTA 2 
V 1 PR ) 1 
ViPKj 2 
VTHETA PRl 
VTHEIA PR 2 
U 1 
U 2 
R I 
h 2 

MIPR) 1 
R(PR) 2 
Turnipri 

UUbAR 
LOSS PARA 
UFAC 
EFFP 
IFF 
l No ID 
JtVH 
P J 
P 2 
T 1 
T 2 


PC T SPAN 
01 A 

bETA 2 
lETa 2A 

V 2 

V ?A 
VZ 2 
VZ 2 a 
V-TH6TA 2 
V-THETA 2A 
* 2 

* cA 

Turn i pr j 
uupar 

LOSS PARA 
OF AC 
fcFFP 
INCH) 

DEVM 
P 2 
P ZA 
T 2 
T 2 A 

UUbAR FS 
P2 FS 

LOSS PARA F 


96.60 
33.122 
C.OOi) 
0.U00 
362 ■ 12 
*07.75 

382. 12 

407.75 

u.oo 

0.00 
0 . 3h6 J 
0.3702 

0.0 

0 .**36 
-U.067 
0 ■ 2**8 
0.0001 
-O.OOG 

ls.oav 

14.556 

518.700 

518.700 

95.00 
33.236 
o .000 
50.860 
58.63* 
25.268 
*08 . 69 
6J5.21 
506.61 
“* 02.66 
0.00 

551.25 

785.1 
-*51.7 
-670.5 
-181.5 

670.36 
672.79 
0.3711 
0.5555 
0.7128 
0.3863 
3*. 365 
0.0755 
0.0199 
0.6190 
C.6759 
0.6689 
6.206 
9.118 
15.556 

20.250 

518.700 
577. /50 


95.00 
33.207 
51.107 

3.060 
631*29 

578.96 

396.37 

576.30 
591.3* 
25.57 
0.5518 
0.5134 
58.056 
0.0692 
0.0233 
0.4899 
0.8542 
0.939 
11.892 

20.250 
19.988 
577.750 
577.750 
0*0931 
20.350 
5 0.0313 


92.00 
33.529 

0.000 

0.000 

3o2«12 

422.96 

362.12 

422.96 

0.00 

0.00 

0.3463 

0.364* 

0.0 

0.2769 
—o. 107 
0.4595 
0.0001 
-0.000 

15.089 
14.756 

516.700 

516.700 

90.00 
33.621 

0.000 

-*4.583 

56.604 

27.323 

447.37 

620.82 

4 * 7.27 

502.49 
0.UO 
4?2.d5 

812.6 

453.1 
—67 8.4 
-207.9 

676.42 

660.60 
0.4073 
0.5436 
0.7399 
0.3967 
29.276 
0.1067 
0.027b 
0.6133 
0.8621 
0.6559 

5.668 

13.164 

14.75b 

20.126 

516.700 

574.900 


90.00 
33.564 
49.265 

4.030 

624.07 
462.68 
467.32 
461.52 
*72.60 
32.51 
0.5466 
0.3999 
45.22* 
0.U791 
0.0269 
0.4990 
0.6424 
5.667 
15.342 
20.126 
19.834 

574.900 

574.900 
0.U99 
20.298 
Q. 0408 


86.90 

33.962 

0.000 

0.000 

3U2.12 

422.70 

382.12 

422.70 

0*00 

0.00 

0.3463 

0.3842 

0.0 

0.2427 
—1/. 106 
0.4911 
O.OUOi 
-0.000 
15.069 
14.797 

516.700 
516-700 

65.00 

34.007 
0.000 
49.066 
56.350 
27*920 
457.35 
624.27 

457.30 
408.85 
0.00 

471.75 

625.3 

462.7 
-667.0 
-2lb.7 
6b6.98 

668.40 
0.4167 
0.5479 
0.7519 
0.4061 
26.42b 
0.1046 
0.0275 
0.609k 
0.905b 
0. 9016 
5.772 
13.286 
14.797 

20.250 

516.700 

572.650 


65.00 
33.911 
*b • 075 
3.410 
634.36 
452.63 
423-85 

452.00 
471.9b 
26.93 
0.5573 
0.3919 
44.66-* 
0.1227 
0.0421 
0.5279 
0.7753 
7.785 
14.720 

20.250 
19.777 

572.650 

572.650 
0.1233 
2D. 252 
C.0423 


71.00 

35.312 

0.000 

O.OOC 

362*12 

415.83 

362.11 

415.83 

0.00 

0.00 

0.3463 

0.3777 

o.o 

0.2603 

-0.066 

0.4072 

0.0001 

-0.000 

15.089 

14.752 

518.700 

516.700 

70.00 
35.164 

0.000 

47.290 

57.732 

29.608 

450.63 

635.43 

450.60 

431.00 

o.oc 

406.90 

844.0 

495.7 

-713.7 
-2 1*4. 9 

713.06 
711.62 
0.4104 
U.65B1 
0.7666 
0.4354 
26.124 
0.0821 
0.0220 
0.5826 
0.9409 
0.93bl 

5.650 
10.967 
I4.75z 

20.476 

516.700 

573.000 


70.00 
34.492 
47.355 
3. 020 

635.43 
470.94 
430.42 
470.22 
467.35 
24.61 
O.S561 
0.4080 
44.329 
0.1360 
0.0463 
0.5069 
0.7290 
9.324 
13.995 

20.476 
19.945 

573.000 

573.000 
0.1096 
20.360 
0.0389 


49.50 
37.137 
0.000 
0.000 

362.12 
406. 19 
362.09 
406.1b 
0.00 
0.00 
C.3463 
0.3687 
0.0 

0.3026 

-U.C63 

0.3094 

0.0001 

-0.000 

15.089 

14.725 

518.700 

518.700 

50.00 

36.706 

0.000 

46.769 

59.881 

35.667 

435.50 

607.29 

434.96 

415*69 

0.00 

442.49 

667.1 

513.2 
-749.8 
-300.5 
749.78 

743.04 
0.3961 
0.5315 
0.7067 
0.4491 

24.000 
0.1030 
0.0269 
0.5718 
0.8899 
0.8649 

5.662 

12.655 

14.725 

20.186 

518.700 

574.000 


60.00 

36.420 

46.061 

2.060 

615.65 

472.26 

427.06 

471.8k 

443.17 

16.97 

0.5392 

0.4068 

*3.982 

U.U776 

0.0267 

0.4901 

C.8304 

9.355 

13.072 

20.168 

19.907 

574.000 

574.000 

0.1459 

20.476 

0.0539 


26.10 
38.954 
0.000 
0.000 

362.12 
401.73 
3Bi .06 
401.6b 
0.00 
0.00 
0.34b3 
0.3646 
0.0 

0.2940 

-0.051 

0.2720 

0.0001 

-0.000 

15.089 

14.735 

516.700 

518.700 

30.00 
3b ,2*« 
0.000 
46.259 
61.371 
40.590 
*30.65 

569.40 

428.91 

407.13 
0*00 
425.63 
89b. G 

536.7 
—78 5.7 
-348.6 
765.72 
774*26 
0.3916 
0.5145 
G.BH.7 
0.4666 
20.738 
0.1267 
0.0329 
0.5595 
0.6453 
0.8385 
6.36b 
13.02? 
14.735 
19.963 

516.700 

574.950 


30.00 
37.846 

46.090 

2.0*0 

592.08 
*74.18 
*10.36 
*73.60 
*26.30 
lb . b 7 
0.5170 
0.41yl 
44.015 
0.0339 
0.0131 
0*4667 
0-914? 
10.221 
13.705 
19.983 
19.670 

574.950 

574.950 
0*1522 
20.447 
0*0580 


12 .OC 

40.321 

Q.tiCC 

0.000 

362.12 

3bl.33 

382.02 

361.24 
0.00 
0.00 

0.3463 

0.3456 

0.0 

0.363b 
0.002 
—0.0 113 
0.0001 
— (J .000 
15.089 
14.628 

516.700 

518.700 

15.00 

39.405 

O.OOO 

50.791 

63.304 

44.596 

411.40 

571.25 
408.69 
360.65 

0.00 

442.05 

910.9 

507.3 
-612.7 
-355.6 

812.75 
797. ta 
0.3736 
0.4965 
0.6272 
0.4409 
18.647 
0.2081 
0.0514 
0.6099 
0.7795 
0.7701 

4.633 
12.972 
14.626 
19.664 

518.700 

576. 120 


15.00 
36.919 
52. 100 
3.461 
561.93 
441-24 

344.96 

440,07 

443.12 
26.61 
0.4880 
0.3797 
48.594 
0.0362 
0.0151 
0.5102 
0.9090 
13.394 
15.699 
19.664 
19.551 

576.120 

578.120 
0.1433 

20.026 
0.0566 


7.K 

2.uO 

PC T SPAN 

40.737 

41.085 

01a 

0.000 

U.OOu 

6LTA u 

0.000 

0.000 

bETA i 

J62.12 

362.12 

V L 

364.05 

331.12 

V 1 

3 ok >02 

362.0k 

V 1 0 

363 .96 

331.03 

VZ 1 

0.00 

O.Ou 

V-lHtlA 0 

0 ■ DO 

0.00 

V-THETA 1 

0.3463 

0.3963 

R 0 

0.3296 

0.2992 

H 1 

0.0 

0.0 

TURN 

0.4bi)7 

0.6166 

UUbAR 

0 .047 

0.133 

UFAC 

-0.2613 

-0.702V 

fcFFP 

0.000 1 

0.0001 

INCH) 

-0. GOO 

-U.OOu 

01 VM 

15*069 

15.089 

P 0 

14.535 

14.345 

P 1 

516.700 

516*700 

7 0 

5U.7L0 

51b. 700 

T 1 

10.00 

5.00 

PCT SPAN 

39.791 

40. 1?6 

0 1 A 

o.cou 

0.000 

6t T A 1 

53.790 

56.107 

bETA 2 

64.535 

6b. 71 5 

Bi TA C PR ) 1 

46.391 

49.45^ 

BETA! PR ) 2 

393.70 

356.61 

V i 

547.69 

555. GV 

V 2 

390. 9C 

356.27 

VZ 1 

323.26 

292.96 

V/ 2 

O.CO 

0.00 

V-THtTA 1 

441 .51 

4 70. 6*. 

V-THElA 2 

9lu.5 

902.2 

VI Phi 1 

467. b 

451.4 

V<PK> 2 

-821.0 

-K27.4 

VTHfclA Pki 

-364.0 

-■>•*2,5 

VTHETA P K 2 

bkc.yb 

627.60 

U 1 

605.49 

613.24 

U k 

0.3571 

0.3246 

H 1 

0.4745 

0.4602 

N 2 

0.625V 

0.6 166 

M < PR 1 i 

0.4223 

0-3905 

N<PR> 2 

lo.uVI 

17.227 

TURN! Ph ) 

0.2396 

0.2711 

UUcAR 

0.0556 

0.062*1 

LOSS PARA 

0.6329 

0.6824 

0 FAC 

0.7355 

0.7560 

EFFP 

0.7246 

0.7453 

EFF 

2.251 

-1.421 

INC IU 

15.253 

13.4/7 

OtVN 

14.535 

14.345 

P 1 

19. 35b 

19-426 

P 2 

516.700 

516.700 

T 1 

579. 75u 

5bl .700 

T k 


10. uD 

5.00 

PCT SPAN 

39.276 

39.633 

DlA 

56.024 

61.970 

bfcTA 2 

5.121 

6.062 

BETA 2a 

534.07 

535.04 

V 2 

43 j . 7i 

4 34 .04 

V 7 A 

248.29 

251.33 

Vi 2 

451 .60 

431.19 

VZ 2 A 

442.63 

*72.07 

V-THfc 1 A 2 

36.6b 

45 .44 

V-1H6TA <A 

Lr .4b 20 

0.*b21 

M 2 

0.3725 

0.3722 

M 2A 

50.656 

56.845 

Tuknipr \ 

-0.0471 

-0.0224 

UUbAR 

-0.0166 

-0.0092 

LOSS PARA 

0.4924 

0.5122 

OFAL 

1 .1266 

1 .0614 

EFFP 

12* 65t 

z.?76 

INC 1 0 

17.797 

10.929 

Dt VM 

1 v.356 

14.426 

P 2 

19.480 

14.469 

P ZA 

474.750 

561.700 

T 2 

579.750 

561.70U 

T *.A 

0*1356 

0.1270 

UUbAR FS 

19.913 

19.882 

P2 F5 

0.0542 

0.0510 

LOSS PAPA 
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Table A -3. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 100.53 Equivalent Rotor Speed = 4232.16 Equivalent Weight now = 120 02 

Uniform Inlet 


1NLE1 



PCT SPAN 

St>.bu 

42.00 

66.90 

71.00 


01 A 

>A.i 2 2 

33.529 

33.962 

35.312 


bfc TA V 

0 *000 
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Table A -3. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 100.56 Equivalent Rotor Speed = 4233.41 Equivalent Weight Flow = 110.18 
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467.95 

512.77 
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0.0111 

0.006* 

0*0063 

oF AC 

0,4436 

0.4416 

0.4431 

0.3741 

0.3544 

0.3275 

EFFP 

0.0357 

O.TV03 

0*7729 

0.9101 

0.9203 

0*9364 

INLID 

-0.065 

-3*100 

-1.344 

-0.298 

-0.744 

-0.554 

ULVM 

10.802 

14.162 

14.210 

13.475 

13.272 

14*635 

P 2 

lb.455 

18.569 

18.642 

16.818 

19.036 

19,067 

P 2A 

18.233 - 

10.253 

18.279 

16.709 

18.953 

19.0C6 

T 2 

662.900 

560.550 

550.810 

559.050 

560.020 

56U.100 

T 2 A 

562*900 

360.550 

658.810 

559.050 

560.020 

560.100 

UU0AR FS 

G.07U3 

0*0805 

0.0817 

0*0444 

0*0348 

0.0319 

P2 FS 

18*451 

18*613 

18*549 

18*065 

19*083 

19.124 

LOSS PARA FS 

. J.0236 

0.0273 

0*0280 

0*0157 

0*0128 

0*0122 


12.00 

7.10 

40.321 

**b.737 

0.000 

a. 000 

O.IGU 

0.000 

437*04 

4*7 . 

45V. 04 

440,20 

41*7.73 

*»37 • 7 «; 

*50.9* 

440. u6 

0.00 

O.UC 

0.00 

t! .00 

0.39e3 

0.3V63 

0.4183 

0.4006 

c .0 

0.0 

0.35U9 

0.4494 

-0.046 

-0.005 

0.2*96 

0.0245 

0.0001 

O.UClUl 

-0,000 

-o.ooo 

16.227 

15.227 

14.67* 

14.510 

51b. 700 

516.700 

516.700 

510.7CO 

15.00 

10. v.c 

34.405 

35.79J 

0.000 

0.000 

36.997 

41.06? 

50.292 

57.610 

*8.078 

40.926 

*9B .03 

4 7fe . c.4 

594.20 

563*42 

4V4.75 

475.23 

473.59 

430.15 

0.00 

C'.OO 

356.6* 

*62.05 

893. ? 

089.0 

b02 .0 

57C..S 

-74 1 . 6 

-7 **4. 1 

-371.0 

-37 j .0 

741.63 

749.14 

727.68 

735.00 

0.4552 

0.4*6« 

0.5257 

0.4969 

0.0166 

O.E 11* 

0.5334 

c.5031 

lb. 129 

16.6 00 

0.0937 

U. 1318 

0.0256 

0.0349 

G.4625 

0.4997 

0.8977 

C. fct 11 

O.t 94 1 

*. 65l C 

-2.402 

-4.704 

6.455 

7 . 7b P 

14,67* 

14 . 5 i F 

10. 766 

16. 43? 

510.700 

516.700 

560.950 

561.460 


15.00 

lo.cu 

3b. 919 

*9.276 

37.0C9 

41.457 

3.692 

4.341 

5b4.12 

54 8.02 

503.20 

40^.55 

460. v9 

4 10. bV 

501.75 

4bU. ?4 

357.6V 

362.97 

32.37 

*6.50 

0.5163 

W4t*4 

0.441b 

0.42?b 

*4.072 

37.066 

0.004? 

0.0495 

0.0 33 5 

0.0197 

0 .*606 

0.360* 

0.7033 

6.0014 

-0.690 

-1.716 

16.130 

17.01b 

16.766 

lb. 4*5 

16. 502 

lti.3ou 

560.950 

5 L 1 .460 

560,950 

561.400 

0*1311 

0.1412 

18*932 

18*725 

C*C51H 

0.0562 


3.1C 

PCT SpaN 

41.0I ; 

OU 

I- * Uoi 

fc i T A 0 

C » t 0 0 

btlA 1 

4*7.64 

V c 

4vL.6i 

V 1 

437.7. 

VZ C 

4<.<j* bv 

VZ i 

l • L L 

V-ThtlA L 

0.Gu 

v-tf:ia 1 

0.3913 

H L 

0.3645 

M 1 

O.t 

torn 

0.6255 

000*4 

0 ♦ Oc b 

OF AC 

-O.jtti 

EFrP 

0. JUi. 1 

1NL 10 

-0 ■ 0 L 0 

Ol VP 

15.2?? 

P ^ 

14.240 

P 1 

5 1 1 ■ 7 x. O 

T v 

5 It .71 u 

T 1 

S.OL 

PL T SPAN 

40. 17t 

lIA 

C.U c 

feta 1 

44. Lit 

BETA * 

tO.Jbl 

fcf 7 A ( PR 1 1 

46.5*7 

f> L 1 4 { P K ) 2 

4?5.<ru 

V 1 

511.47 

V 2 

4 *2 . 'J o 

1 

366 . (■ V 

VZ . 

0.L (. 

V-THETa 1 

355. Ll 

V-ThtTA 2 

T72. 1 

V[Pk) 1 

t34. - 

V(PR) 2 

-75* .4 

VlHt f A PHI 

-367.1 

VI Hi 1 A PR ^ 

755.42 

li 1 

74^. (2 

U 2 

0.396s 

b L 

O . 44 6 6 

y . 

o .793* 

MPk) 1 

0.4ibt, 

N(PR) 2 

lb.tfcl 

T0kN4pr J 

U. 15 27 

L'UL ft 

0.0372 

LL : 5 PAHA 

0.5*0/ 


0 ■ b Cc V 

t FFP 

O.EL?5 

t y r 


i INi 1. i ^ 

1 »< . 5oU 

orvM 

14.^4. 

p i 

17.4*7 

p <. 

5lt.7c0 

T 1 

56 2 .(50 

T J 


5..-C 

PCT SPaN 

3°.C-2 

01 A 

46. . 96 

ttlA . 

3.^1 

f:ETa 2 a 

44* .64 

v ^ 

466 . Vh 

V 4.1 

34 1 ,?4 

VZ i? 

467.34 

Ml 2 A ‘ 

355.46 

V-TkfclA 2 

3?. ^8 

V— 1 Ml 1A cl 

0.43^4 

M . 

0.4) C 0 

H „ A 

42 .190 

7 UkN ( PK ) 

-C.1H, 

LUF Ak 

-C ,04c* 

LOSS p*Ra 

0.3 ) c4 

OF AC 

2 -c7v l 

t FF P 

— 1 3 * C Ob 

JNU0 

b ■ 60 1 

0f W 

17.5*7 

P e 

iB.lVt 

P £ A 

? 6J 

T 4 

5b* . 61 b 

1 .A 

0*1484 

UUaAh FS 

18*596 

P. FS 

0,0397 

U 5S P Ar\ A 
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Table A -3. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 100.16 Equivalent Rotor Speed = 4216.70 Equivalent Weight Flow = 102.67 

Uniform Inlet 


JvLt r 



PCI SPAN 

96. tO 

02. LO 

16. Vt 

71.0o 


LI A 

33. *2z 

33 . 529 

33*962 

35.312 


6 LU 0 

v.OuO 

0.000 

o.oco 

0.000 


bET* 1 

u.OUO 

u.ooo 

0.000 

O.OOU 


V 0 

loo. ia 

4 G 0 * lb 

406*16 

40b. ib 


V 1 


435.94 

433.91 

426.43 


VZ 0 

4uo. lb 

<* 06.16 

406.1 B 

406. 16 


Vi 1 

42^.47 

*35.94 

433. VI 

926.42 


V-THE7A o 

U.OU 

0.00 

0.00 

O.uO 


V-ThtTA I 

0.00 

0.00 

O.uO 

O.Oo 


M 0 

O.^od f 

0.3687 

Q.3 6b7 

G.3bS7 


M l 

0.383V 

0.396c 

0.3997 

0.3876 


TUKN 

0.0 

0.0 

0.0 

0*0 


UUoA k 

0.4350 

0.2b27 

0.2308 

C.2764 


DFaC 

-0 .040 

-<>.073 

- 0 . 06 B 

-0.050 


tFFP 

(J. lbib 

o. 3 7«0 

0.3916 

0.2795 


i NC 1 L» 

u.oOoi 

C.OOOi 

0.0001 

0 .000 1 


DLVN 

- 0*000 

— 0 . ooo 

Mi.OGO 

— 0.000 


P L 

IS. lib 

• lb. 110 

It. 116 

15.118 


P 1 

l A .5*c 

14, 7e2 

14.60b 

1 <*.744 


1 L 

ME.TOv 

bib. 700 

51P.700 

510.700 


1 1 

5io .700 

51b. 700 

518.700 

418.700 

rr?:> L 

PL1 SPAN 

VS . 00 

Vo. LG 

bb .00 

70.00 



j3. 2 36 

3J.C.2 1 

34.007 

35.169 

1 7- v -L .. . 

btlA l 

O.OCo 

o.UOO 

O.OOC 

0.000 

“ ' WPI * • 

. t Tm ? 

45.047 

* 4.100 

4^ • 18V 

41.301 


E-lHIPRJ 1 

55.205 

bi. 190 

53.040 

59.513 


1 . E T A C Pft ) i 

25.915 

27.777 

24.567 

31.129 


V i 

‘t/3.^6 

h6| .4*3 

46V *90 

462.49 


V 2 

57v.*2 

77b .b j 

boV.64 

560. V2 


VZ 1 

*23.36 

-<6l .32 

409,8*. 

962.46 


1 

*«G 

4 • 2 • 0 L 

Lit. 96 

936.9 i 


v-if-.ua i 

L .00 

L *uO 

O.UO 

0.00 


V-Tht T A z 

VI 5.49 

-* 01 . is 

389.49 

363.4} 


VtPn) 1 

7-*2 ,u 

77*,. 1 

761.5 

796.7 


VIP9) 2 

4*»0.L 

V66.6 

477.7 

bOV.B 


VTf.tTA PM 

-Cl‘V.3 

"i lt>.6 

-fci’** .9 

-698.7 


VTkFIA p\2 

“196.0 

-2 17. A 

-235 • 7 

-263.6 


U 1 

609.24. 

646.01 

629. 3V 

6 4b . 66 


L 2 

Ml. SO 

61b. bV 

1 625.60 

646.97 


* 1 

o .3849 

L.VkUb 

0.4265 

0.4215 


K ‘ 2 

0,5107 

O.bObb 

O.bovO 

0.5192 


H 1 PR J | 

U.l<7aa 

O.'/OIV 

0.7127 

0.7261 


h(PM 2 

0.395b 

u.V 122 

0 .4225 

U a 4b 1 3 


T U3 N ( PR ) 

29.2*7 

2b . Lit) 

Z3,«.7i 

23.383 


UULAR 

0.0764 

0.1103 

0.1CBV 

O.Q78T 


iLSs Pas a 

l>. J1W 

0.02F6 

0* 02b 1 

0 .020 7 


uh AC 

o . S5b<j 

6.b«*7I 

O.f 371 

L.507V 


t f F P 

0.6040 

0.6070 

O.PbbL 

C.9241 


C FF 

J.F7V7 

L'.d625 

0.H31S 

0.9266 


i-\C ] :> 

2.77V 

c.ZL'l 

I .461 

2 ■ 4 7l 


LLVN 

10.7 

O.tlB 

19.V53 

12 *9bb 


P 1 

lv.3Zb 

lv.7t2 

14.6C5 

14*749 


P 

JF.7,:5 

ib. 70£* 

16.679 

lb. bit. 


T 1 

5lb.?uO 

S lb. 700 

518.700 

518.700 


i ; 

563.050 

boU.7F0 

5 5 V ■ vt 0 

559.210 

LUlLk i- 

PCT SPAN 

vs. to 

VO. 00 

fib. 00 

70.00 



33.207 

33.369 

33.V21 

34.V92 

<■ I lsR-L «! . 

ck T A 2 

46.200 


42.91? 

91*354 

A T L'K - 1 . I . 

b i 1 A 2A 

3.200 

j.7!>0 

3. 750 

2.690 


V 2 

575.77 

b/t.iO 

578.46 

580.92 


V 2A 

- 41.08 

93b -6b 

934.24 

465.99 


Vi 2 

3vb.Sl 

416.6b 

427.05 

436.00 


VZ JA 

44L. 3v 

'♦J9 .73 

433.30 

465.43 


V-fhtTA , 

415.56 

901.2V 

3V0.I9 

363.77 


V-ThtlA 2 A 

2L.6* 

28.9V 

2b .40 

21 .46 


H L 

C.tU76 

0.bU< 

0.5120 

0.5142 


* aa 

0 . 3e4b 

0.3b07 

0.380C 

0.4066 


TURN 1 PR ) 

4 3 .Oflo 

90.171 

3b * 666 

38.706 


UUbAR 

0*0624 

U.G799 

0 . L 66 6 

0.0321 


LOSS PARA 

0 .o2 1 u 

0.0253 

0.0236 

0.0114 


L-FAL 

C.*«627 

0.466b 

0.4649 

0.4201 


F FFp 

0.P629 

0.a936 

0.8573 

0.9167 


1NCIL 

-3.967 

0 , b 39 

7.126 

3,324 


L>E VM 

i * .o 

It. 062 

15.060 

13.615 


P z 

lb. 72b 

Ad. 70S 

16.674 

1 6 . b2 b 


P ZA 

lb. 51,/ 

lfi.477 

10.469 

16.729 


I . 

56js .OSo 

b 60. 70 0 

tbv. ubO 

559.210 


T LA 

bo3 . 0 b L 

boO. 700 

bbv.050 

559.210 


L’UhAk F S 

L.c772 

0* 0906 

0.0922 

0*0561 


PZ FS 

Id. 77A 

IS. 756 

10.753 

10*907 


irj<S PARA F S 

- .L26C 

0.0300 

0.C317 

C.0199 


49.50 

28.10 

12.00 

7.10 

3.00 

PCT SPAN 

37.137 

3b.9b4 

40.321 

40.737 

41.005 

01 A 

0.000 

0*000 

0.000 

L.UCiO 

0.000 

BETA o 

0.000 

0.000 

0.000 

0.000 

o.oco 

bkTA 1 

400.16 

406.1a 

406.1b 

406.10 

406.1b 

V 0 

426.01 

42b.bl 

412.60 

400.64 

372.6b 

V i 

406. 15 

406.12 

406. U8 

406. U7 

406.00 

VZ 0 

425.9b 

426.79 

412.4V 

400.53 

372.54 

VZ i 

0.00 

0.00 

0.00 

O.OU 

0.00 

V-THtTA 0 

0*00 

0*00 

0.00 

o.oc 

0.00 

V-lHtTA 1 

0.3&67 

0.3607 

0.3607 

0.3607 

0*3687 

rt u 

0.3673 

0.3880 

0.374? 

0,3636 

0.337a 

H 1 

0 .0 

0.0 

0.0 

0.0 

0.0 

TURN 

0.2817 

0.2625 

0.3523 

0.4207 

0.5573 

OUbAR 

— U.04V 

-0.D51 

-0.016 

0.014 

O.OU 2 

OF AC 

0.2715 

0.27V1 

0.0862 

-0*0720 

-0.4147 

EFFP 

6.0001, 

0*0001 

0.0001 

G.GOOl 

0.000 1 

INCIO 

-0*000 

-0.000 

-0.000 

-U.ODU 

-O.OCO 

DEVK 

15.116 

15.116 

15.118 

15.116 

15.U8 

P 0 

14.737 

14.735 

14.641 

14.546 

14.363 

P 1 

518.700 

5 lb. 700 

5 1 b. 7t)0 

510.700 

510.700 

T U 

516.700 

bib. 700 

510.700 

516.700 

518*700 

T 1 

50.00 

30. UO 

15.00 

10.00 

5.00 

PCT SPAN 

36.706 

36.24o 

39.405 

39.791 

40.176 

01 A 

0.000 

0.000 

0.000 

O.OUO 

0,000 

bkTA 1 

j9. 9 14 

36.602 

40.347 

42*366 

45. 709 

bLTA * 

56. 166 

57.419 

59.046 

59*976 

61.005 

6fc T A [ PR > i 

33.554 

36.31b 

39.191 

41*861 

46.665 

BETAIPRI 2 

457 .35 

456.23 

445. V9 

434*32 

404.66 

V 1 

587.2V 

567. lb 

572.49 

549.10 

500.60 

V 2 

456.79 

4 5 6 . j a 

443.05 

431*23 

402.02 

VZ 1 

450.30 

45b .94 

435.49 

404,90 

3*4.54 

VZ 2 

0.00 

O.CU 

0.00 

u.oo 

0.00 

V-THtTA 1 

376.69 

368.14 

369.94 

369.31 

363.43 

V-Trifc TA 2 

620.7 

646.5 

362. V 

B63.4 

054.4 

V ( PR 1 1 

54U.6 

567.3 

563.0 

544.7 

517.5 

V4Pk> 2 

-6S 1.5 

-714.1 

“738.7 

-746.2 

-752.4 

VTHETA phi 

-2 ye .7 

-335.6 

-355.1 

—362 . 6 

-375.0 

VTntTA KR^ 

681.47 

714.13 

736.70 

746.16 

752.44 

0 1 

6 75.35 

703.72 

7*5.01 

732.10 

739.20 

0 2 

0.4167 

0.4175 

0.4060 

0.3450 

0*3673 

H 1 

0.5200 

0.5195 

U * 5054 

0.4633 

0.4457 

M 2 

0.747B 

0.7731 

0.7655 

0.7653 

0.7755 

W ( PK I 1 

U.4706 

0.5020 

0.4970 

0.4795 

0.4535 

M(PR> 2 

22.595 

21.04V 

19.779 

10.040 

15.166 

TUHNIPR } 

0.0617 

0.0628 

0.0963 

0.1236 

0*1450 

UUbAK 

0.0165 

0.0170 

0*0259 

0*0323 

C.0352 

LOSS PARA 

0.4885" 

0.4762 

0 .495 0 

0.5176 

0.5436 

OFfcC 

0.9620 

0.V5V3 

0*9272 

0*6007 

0 .02 Vb 

EFPP 

1.V606 

0.9578 

C .4245 

0 . a ?t»4 

0.0239 

EFP 

2. 165 

1.4*6 

0 . JtnJ 

• A A 1 

“0.^7 A 

INlIL 

lu. 342 

b.756 

7*3o7 

0.7 £.£. 

10.60b 

Ok VM 

14.737 

14.735 

14*641 

14.540 

14.36a 

P 1 

19.024 

19.066 

10.V1 l 

lb. 653 

|6.26<: 

P 2 

516.700 

516.700 

510,700 

5ib*700 

516.700 

T I 

559.570 

560.240 

561.260 

5 62. 26L 

56J.42U 

T 2 

50.00 

30.00 

15.00 

10.00 

5.00 

PCI SPAN 

36.42L 

37.046 

36.V1V 

3V*c7o 

39.633 

UlA 

39.351 

36.746 

41.245 

4.1.635 

47.976 

b 1 1 A 2 

2.520 

3.571 

4.771 

5.051 

5.241 

bETA 2 a 

595.23 

569.87 

563.05 

535.11 

490.9b 

V 2 

903.98 

49b. 3 7 

457*94 

441.26 

4 31.10 

V 2 A 

460.09 

459.70 

422*94 

305.61 

32d.3b 

VZ 1 

463.35 

497.11 

455.9V 

4J9. 16 

426.05 

VZ 2 A 

377.27 

3ob.90 

370.64 

370.25 

3r>4 *39 

V-TF.tTA c 

21.2b 

31.02 

30.06 

Jb.02 

39.34 

V-1HFTA 2 A 

0.5274 

0.5220 

0.496b 

0.4/Ov 

0.429/ 

H 2 

0.4246 

0.4377 

0.4006 

0.365? 

0.3757 

N 2a 

36.813 

35.142 

36.427 

38.735 

42*bflL 

Turn ( Pm. ) 

0.0486 

0.0363 

0.1200 

0.0V16 

-0.0331 

OUbAR 

u.0180 

0.013V 

0.0474 

0.0366 

-0.0133 

LOSS PARA 

0.4091 

0.376V 

0.4224 

0.424b 

0.3909 

0 FA C 

0.8712 

0.8062 

0 . 6 ?6 0 

0 * 7>6 1 

t.lAAb 

t F F p 

2.64b 

2.678 

2.53 7 

0.663 

-l 1 .*2V 

1NL1P 

13.532 

15*235 

17.209 

17.7*7 

10.09b 

litVH 

19.024 

IV. 0fc6 

1 to - V 1 1 

16.65a 

1 t . 262 

P 2 

18.864 

lb. 966 

16,55V • 

ib . 4i ^ 

1 b • 3A4 

P * A 

559.570 

460.240 

5c l .260 

562*C6l> 

5 b A. 420 

T 2 

559.570 

560.240 

561.260 

5 62 ■ 26 0 

5b3.42u 

l <la. 

0.0508 

0,0355 

0.U59 

0* 1364 

J • 1 3 72 

UUbAK FS 

19,031 

19*082 

18.897 

Is* 7b9 

10,69 1 

P-; FS 

c ,oiaa 

0.0136 

0*C459 

J.^43 

J .J b 5 L 

USS PAKA FS 
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Table A-3. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 100*06 Equivalent Rotor Speed = 4212.51 Equivalent Weight Flow =95.36 

Uniform Inlet 


INLET 



PCT SPAN 

96. BO 

92.00 

86.90 

71.00 


01 A 

*3.122 

33. 529 

33.962 

35.312 


BETA 0 

0 .000 

0.000 

0.000 

0.000 


BETA l 

0.000 

0.000 

0.00 0 

0.000 


V 0 

375.26 

375.26 

375.24 

375.24 


V 1 

366.56 

600.37 

399.71 

394.29 


VZ 0 

375.26 

375.26 

375*24 

375.24 


VZ 1 

366.56 

600.37 

399.71 

394.26 


V-IHCTA 0 

O.uO 

0.00 

0.00 

0.00 


V-TMETA l 

0.00 

0.00 

0.00 

0.00 


H 0 

0.3600 

0.340C 

0.3400 

0.3400 


M 1 

0.3506 

0.3633 

0.3627 

0*3576 


TURN 

c.o 

0.0 

0.0 

0.0 


UUbAR 

0.6376 

0.2576 

0.2142 

0.2656 


DFAC 

-0.030 

-0.067 

-0.065 

-0.051 


EFFP 

0.1266 

0.3592 

0.3964 

0.2900 


INC 10 

O.ODOl 

0.0001 

0.0001 

O.DOOi 


OtVN 

-o.ooo 

- 0.000 

-0.000 

-0.000 


P 0 

15.062 

15.062 

15.042 

15.042 


p 1 

16.536 

16.746 

14.794 

14.735 


T 0 

516.700 

516.700 

518.700 

518.700 


T 1 

516.700 

5 IS, TOO 

518.700 

518.700 

KGlCK L> 

PCI SPAN 

95. OC 

90.00 

85.00 

70.00 


DJA 

33.236 

33.621 

34.007 

35.164 

RCIUK -L.E. 

beta i 

0.000 

0.000 

0.000 

0.000 

RCTGk -T.L . 

BETA 2 

66.697 

47.106 

46.300 

44.626 


BETA (PR) 1 

57.629 

55.526 

55.310 

56.639 


BETA ( PK ) £ 

25.197 

26.621 

30.538 

32. 161 


V 1 

367.62 

423.06 

431.81 

426.67 


V 2 

575.95 

55 B. 20 

552.90 

562.04 


VZ I 

367.34 

422.96 

431.76 

426.65 


VZ 2 

361.65 

379.92 

381.96 

399.99 


V-THETA 1 

0 . 00 

0.00 

0.00 

0. 00 


V- THETA 2 

631.33 

408.93 

399.72 

394.83 


V(P k) 1 

721.5 

747.3 

756.7 

775.9 


V|Pk) 2 - 

621.6 

433.7 

443.5 

472.5 


VTHfTA PR 1 

-606 . 1 

-616.0 

-62 3.8 

-648.0 


VTHETA PRi 

-179.6 

-209.1) 

-225.3 

-251.5 


U I 

606.66 

616.00 

623.77 

648.01 


U 2 

610.69 

617.97 

625.06 

646.32 


M 1 

0.3513 

0,3645 

0.3927 

0,3879 


M 2 

0.5066 

0.4912 

0.4872 

0.4957 


M ( PR 1 l 

0.6562 

0.6792 

0.6899 

0.7053 


M I PK) 2 

0.3710 

0.3616 

0.3908 

0.4167 


TURN (Pk ) 

32.329 

26.701 

24.770 

24.476 


UUbAR 

0.0765 

0.1149 

0.1160 

0.0913 


LOSS PARA 

0.0200 

0.0295 

0.0297 

0.0238 


UFAt 

O.SBflV 

0.5604 

0.5720 

0.547* 


EFFP 

0.8762 

0.8376 

0.8567 

0.9040 


tFF 

0.871* 

0.6319 

0.6539 

0.9005 


iNtlO 

5.096 

4.609 

*♦.732 

4.597 


OEVN 

10.047 

14.661 

15.904 

13*520 


P 1 

14.536 

16.744 

14.794 

14.735 


P 2 

16.936 

18.776 

IB. 764 

18.907 


T 1 

516.700 

51b. Too 

516.700 

518.700 


T 2 

565.610 

563.270 

561.390 

561.230 


STATOR o 

PCT SPAN 

95.00 

90.00 

65. CO 

70.00 


01 A 

33.207 

33.564 

33.921 

34.992 

STATuK-L.t. 

BETA 2 

48.863 

46.827 

45.460 

44.686 

ST ATGfi-T.t ■ 

BETA 2A 

3.760 

4.210 

3.750 

3.120 


V 2 

572.63 

560.92 

561.09 

562.04 


V 2A 

427.92 

417.95 

413.92 

441.65 


VZ 2 

376.56 

383.78 

393.54 

399.53 


VZ 2A 

427.00 

416.81 

413.01 

440.93 


V-THfcTA 2 

431.40 

409.07 

399-92 

395.20 


V-THETA 2A 

28.06 

30.66 

27.07 

24.03 


M 2 

0.5036 

0.4937 

0.4948 

0.4957 


K 2A 

0.3722 

0.3640 

0.3610 

0.3859 


TURN < PR > 

45,123 

42.616 

41.708 

41.562 


UUbAR 

0.U7G0 

0.0487 

0.0591 

0.0361 


LOSS PAR A 

0.0235 

0.0165 

0.0203 

0.0128 


DFAC 

0.4900 

0.4847 

0.4913 

0.4494 


EFFP 

0.6555 

0.9001 

0.8815 

0.9142 


INC 1 U 

-1.264 

3.439 

5.169 

6.857 


DEVM 

12.592 

15.522 

15.060 

14.095 


P 2 

18.936 

16.774 

16*764 

16.907 


P 2A 

18.726 

16.634 

18.593 

18.602 


T 2 

565.410 

563.270 

561.390 

561.230 


T 2 A 

565.410 

563.270 

561.390 

561.230 


UUb*R FS 

0.CB80 

0.1046 

0.1157 

0.0798 


P2 FS 

18.995 

18.954 

16*949 

19.046 


LOSS PARA FS 

0.U295 

0*0354 

0*0397 

0 . 0283 


49.50 

28.10 

12*00 

7.1U 

3.00 

PCT SPAN 

37.137 

36.954 

40*321 

40*737 

41.065 

DIA 

0.000 

0.000 

0*000 

0.000 

0*000 

BETA 0 

0.000 

0.000 

0.000 

0,000 

0.000 

BETA 1 

375.24 

375*24 

375.24 

375*24 

375*24 

V 0 

394.61 

392.60 

380.93 

371*86 

349.16 

V 1 

375.22 

375.18 

375.15 

375*14 

375. 15 

VZ 0 

394.78 

392.54 

360.64 

371.76 

349.06 

VZ 1 

0,00 

0*00 

0.00 

0.00 

0.00 

V-THETA 0 

0.00 

0*00 

0.00 

0.00 

0.00 

V-THtTA 1 

0.3400 

0 . 3400 

0.3400 

0.3400 

0*3400 

H 0 

0.3581 

0.3561 

0.3452 

0.3366 

0*3156 

N 1 

0.0 

0.0 

0*0 

0.0 

0.0 

TURN 

0.2691 

0*2736 

0-3400 

0.3931 

0*5082 

UUbAR 

-0.052 

-0 ,046 

-0.015 

0*004 

0.070 

OF AC 

0.293L 

0.2651 

0.0654 

-0*0496 

-0*3739 

EFFP 

0.0001 

0.0001 

0*0001 

0.0001 

0*0001 

INC ID 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

DEVM 

15.042 

15.042 

15,042 

15*042 

15.042 

P 0 

14.731 

14.726 

14.649 

I** .587 

14.454 

P 1 

518.700 

516.700 

518.700 

518,700 

518,700 

T 0 

518.700 

516.700 

516. 7DC 

518,700 

518.700 

T 1 

50.00 

30*00 

15.00 

10*00 

5.00 

PCT SPAN 

36.706 

38.248 

39.405 

39.791 

40.176 

DIA 

G.000 

0.000 

o.ooc 

0.000 

0.000 

BETA 1 

43.598 

42,267 

43.683 

47.106 

50.329 

BETA 2 

56.174 

59.577 

61.046 

61.814 

63.422 

b ETA 1 PR ) 1 

34.509 

34.664 

39.866 

44.597 

48*902 

BETA (PR) 2 

423.06 

420.65 

410.96 

402.34 

378.53 

V l 

566.33 

592.14 

560.19 

521*86 

492.51 

V 2 

422.54 

418.95 

408.25 

399.47 

376.06 

VZ l 

411.45 

437.73 

403.06 

354.62 

313.95 

VZ 2 

0.00 

0.00 

0.00 

u.00 

0.00 

V-TMETA l 

391. 8U 

397.64 

367.66 

361.70 

376*55 

V-THETA 2 

801.5 

626.2 

644.7 

847.1 

841.6 

VI PR) 1 

*99.5 

534.3 

526.2 

498.9 

476.3 

V 1 PR ) 2 

-680.6 

-713.4 

-Tie. u 

-745*4 

-751*7 

VTMETA PR 1 

-282.9 

-305.2 

-336.6 

-349.7 

-359.9 

VTHETA PR 2 

680.79 

713*42 

737.97 

745.44 

751 .64 

U 1 

674.68 

703.02 

724.2 9 

731*36 

736.46 

0 2 

0.3845 

0.3622 

0.3732 

0.3651 

0*3430 

h l 

0.5011 

0.5231 

0.4926 

0.456V 

0.4296 

M 2 

0,7285 

0*7526 

0.7670 

0.7666 

0*7626 

H(PR) l 

0.4404 

0.4720 

0.4626 

G.43ofl 

0*4173 

Mi PR) 2 

23.649 

24.644 

21.113 

17.149 

14*471 

Turn (PR) 

0.0884 

0.0776 

0.1229 

0*1686 

0.1904 

UUbAR 

0.0235 

0.0215 

0.032 7 

0.0421 

0*0443 

LOSS PARA 

0.5335 

0.5152 

0.5349 

0.5675 

0*5896 

DFAC 

0.9182 

0.9735 

0.8645 

0.6057 

0.7603 

EFFP 

0.9152 

0.9724 

0.8802 

0.7969 

0*7521 

tFF 

4.173 

3.569 

2.369 

-0.466 

-4.728 

INC ID 

11.29? 

7*324 

t.242 

11*458 

12.926 

DEVM 

14.731 

14.726 

14.649 

14.587 

14.454 

P 1 

19.071 

19.409 

19.020 

16*611 

IB. 324 

P 2 

516.700 

516.700 

516.700 

516.700 

516.700 

T 1 

562.100 

562.490 

564.350 

565.490 

567.060 

T 2 

50.uO 

30.00 

15.00 

10*00 

5. DO 

PCT SPAN 

36.420 

37.848 

38.919 

39. 27t 

39.633 

DIA 

42.974 

42.U5 

44.891 

46.807 

52.966 

BETA 2 

2,460 

3.301 

4.13 1 

5 .402 

5.702 

BETA 2 A 

575.85 

59* .67 

551*10 

500.96 

475 .66 

V 2 

453.09 

461.34 

421.79 

407.11 

400.2b 

v 2A 

421.17 

440.97 

390.00 

334.93 

266.14 

V2 2 

452.52 

460.30 

420.36 

404.95 

397.86 

VZ 2A 

392.40 

398.66 

388.60 

382.67 

379.55 

V-TKETA 2 

19.44 

26.55 

30.36 

38.29 

39.73 

V-THETA 2A 

0.5081 

0.5256 

0.4642 

0*4452 

0.4144 

M 2 

0.3959 

0.4032 

0.3670 

0.3536 

0.3470 

H 2A 

40.496 

38.760 

40.714 

43.357 

47.235 

TURN < PR ) 

0.0605 

0.1411 

0.1536 

0*0592 

-e.047h 

UUbAR 

0.0224 

0,0543 

0.0607 

0.0236 

-0.0191 

LOSS PARA 

0.4538 

0.4666 

0,4938 

0.4726 

0.446 y 

DFAC 

0.8560 

0.6766 

0.6580 

0.6476 

1.1517 

EFFP 

6.266 

6*246 

6.183 

5.635 

-6.216 

INC 1 D 

13.471 

14.965 

16.568 

16,077 

10.550 

OEVM 

19.071 

19.409 

19.020 

16.611 

16*324 

P 2 

18.865 

16.939 

lb. 587 

16.470 

16.421 

P *A 

562.100 

562.490 

564.350 

565.490 

567.060 

1 2 

562.100 

562.490 

564.350 

565.490 

567. 06u 

T 2A 

0.0760 

0*0652 

0.1102 

0* 1272 

0.1215 

UUBAk FS 

19*123 

19*138 

18,682 

16*795 

16.718 

P2 FS 

0*0261 

0*0250 

0*0435 

3*0506 

0.0488 

LOSS PARA FS 
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Table A -3, Blade Element Performance (Continued) 

Stage Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 100,09 Equivalent Rotor Speed -4213.61 Equivalent Weight Flow = 88.32 

Uniform Inlet 


INLET 



PCT SPAN 

96.BO 

92.00 

86.90 

71.00 

49.50 

2B.10 

12.00 

7.10 

3.0L 

PCT SPAN 


D1A 

33.122 

33.529 

33.962 

35.312 

37.137 

38,954 

40.321 

40,737 

41.085 

01 A 


BETA Q 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

O.OOO 

BETA 0 


BETA 1 

0.000 

D.OOO 

0,000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

BETA l 


V 0 

346. 2 U 

346.20 

346.20 

346.20 

346.20 

344,20 

346.20 

346,20 

346.20 

V 0 


V I 

337. 52 

374,91 

370.86 

367.53 

363.00 

361.71 

347.07 

339.28 

328.73 

V 1 


vi o 

34-6.20 

346.20 

346.20 

346.20 

346.18 

346.15 

346.12 

346.11 

346.11 

V 1 c 


VI 1 

357.32 

374.91 

370.88 

367.53 

362 . 97 

361.63 

346.9b 

339.10 

320.6b 

VZ 1 


V-THETA 0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 0 


V-THETA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 .CO 

V-THLTA 1 


M U 

0.3131 

0.3131 

0.3131 

0.3131 

0.3131 

0.3131 

0.3131 

0.3131 

0.3131 

M 0 


N 1 

0.3236 

0.3397 

0.3359 

0.3320 

0.3286 

0.3274 

0.3139 

0*3067 

0.2970 

M 1 


TURN 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TURN 


UUEAR 

0.4464 

0.2527 

0.2268 

0.2569 

0.2631 

0.2651 

0.3252 

0.3687 

0.4392 

UUS A R 


OF AC 

—0.033 

—0.083 

-0.071 

-0.062 

-0.049 

-0.045 

-0.002 

0.020 

u .050 

OP AC 


EFFP 

0.1329 

0.4146 

0.4033 

0.3389 

0.2813 

0.2635 

0.0155 

—0*1247 

-0.2993 

EFf P 


INC 1 U 

Q, COOl 

O.OOCl 

0.0001 

O.OQOI 

0.0001 

0.0001 

0.0001 

O.OCOl 

0.0001 

INC 10 


OEVM 

-0.000 

-a . ood 

-0.000 

-0.000 

-o.ooo 

-0.000 

-0.000 

-0.000 

-0.006 

OEVM 


p a 

14.900 

14.9B0 

14.980 

14.9B0 

14.960 

14.960 

14.900 

14.960 

14.900 

P 0 


p 1 

14.541 

14.732 

14.757 

14.728 

14,721 

14.719 

14.660 

14.618 

14*546 

P I 


T 0 

518.700 

5 16.700 

516,700 

516.700 

518.700 

510.700 

510.700 

516.700 

51b .700 

T 0 


T l 

518.700 

518.700 

51 B. 700 

516.700 

518.700 

510.700 

518.TOO 

516.700 

51b. 700 

T l 

ROTOR U 

PCT SPAN 

95.00 

90.00 

8 5.00 

70.00 

50.00 

30.00 

15.00 

10,00 

5.00 

PCT SPAN 


D1A 

33.236 

33.621 

34.007 

35. 164 

36.706 

36,240 

39.405 

39.791 

40.17b 

DIA 

ROTOR -L.fc. 

beta i 

0.000 

O.Cuu 

0.000 

0.000 

O.0G0 

0,000 

o.ooo 

0.000 

0.600 

BETA l 

ROTOR -T.E . 

BETA 2 

50.596 

49.304 

46.731 

47.526 

47.246 

46,550 

50.33b 

53.661 

57. bub 

BETA l 


BETAIPRI 1 

59.527 

57.298 

57.344 

56.513 

tO. 339 

61.633 

63.303 

63.993 

64 . 6 1 0 

BET A (PR ) 1 


BETA CPRI 2 

23.951 

27.444 

30.607 

30. 195 

32.099 

37.260 

43.776 

46.253 

47.753 

6£ T A { PR ) 2 


V 1 

358.32 

395.66 

399.93 

397.03 

368.28 

306.80 

373.67 

366.39 

355.98 

v i 


V 2 

579.39 

563 .60 

547.58 

571 .87 

581.08 

563. 40 

525.14 

514.21 

515.30 

V 2 


•* • 

a5b.25 

395 .59 

399 .88 

397 .00 

36 7 . 60 

365.31 

3 ri.zi 

363.70 

353.66 

VZ i 


VZ 2 

367.76 

367.46 

361.18 

366.15 

394.90 

367.17 

334.73 

304. 17 

Z 76*52 

Vi 2 


V-THETA l 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.oc 

V-THLfA 1 


V-THETA 2 

447,6b 

427.29 

411.57 

421.80 

427.14 

408.69 

403.73 

413.79 

434.19 

V-THETA < 


V ( PR } 1 

706.5 

732.3 

741.1 

760.1 

703.9 

011.7 

627.4 

B30.b 

031.9 

VlPfc) 1 


VIPR1 2 

402.5 

414.1 

419.7 

446.0 

466.4 

467.1 

464.4 

440.7 

412.0 

V(Pft> 2 


VlHETA PR 1 

-608 .8 

-616.2 

-623.9 

-640.2 

-68 1.0 

-713.6 

-730.2 

-745.6 

-75 1 * V 

VThtTA PR 1 


VTHETA PR2 

-163. 

-190. B 

-213.7 

-224.7 

-247.7 

-294.5 

-320.7 

—3 1 7 « b 

-->04.5 

VTHETA PR 2 


U l 

606.84 

616.16 

623.94 

648.18 

680.97 

713.61 

736.10 

745.64 

751 .fc9 

U 1 


U 2 

611.05 

616 .14 

625.23 

646.49 

674.85 

703.21 

724.46 

731,57 

73b. 65 

U 2 


« 1 

0.J24* 

0.3589 

0.3629 

0.3602 

0.3521 

0.3506 

0.3305 

0.331b 

0.3221 

M 1 


N 2 

0.5094 

0.4950 

0.4618 

0.5041 

0*5129 

0.4953 

0.4590 

0.446* 

0 a 44tfa 

M 2 


M ( PR ) 1 

0.6394 

0.664 3 

0.6725 

0.6896 

0.7108 

0.7360 

0.7495 

0.7523 

0.7520 

h(PM 1 


M(PR] 2 

0.J536 

0 .3643 

0.3692 

0.393e 

0.4111 

0.4281 

0.4059 

0.3843 

C.3588 

*(PM 2 


TURN (PR > 

35.573 

24.850 

26.735 

28.310 

26.226 

24.330 

19.466 

17 . 6b 1 

17.014 

TURN 1 PR I 


UUtAR 

0.0786 

0.1173 

0.1215 

0.1058 

0.1074 

0.1258 

0.2076 

0.2525 

0.2 VZ 1 

UUbAH 


LOSS PARA 

0.02iib 

0.0305 

0.0310 

0.0261 

0.0293 

0.0337 

0.0520 

0.0612 

O.DtVfc 

LOSS P AKA 


UF AC 

0.6142 

0.605 4 

0.5986 

0.5B27 

0.5797 

0.5661 

0.6065 

0*6426 

c.tfeeo 

DFaC 


EFFP 

0.8962 

0.864 6 

0.B647 

0.927b 

C.95-,9 

0.9026 

0.7010 

0.7439 

0.735U 

EFFP 


EFF 

0.6921 

0.8597 

0.8599 

0.924B 

CJ.V631 

O.dVbD 

0.7732 

0.73*6 

0.7256 

EFF 


INC IU 

7.096 

0.362 

a. Z &6 

6.4?1 

6.240 

5.049 

4.63* 

I. IC* 

--.3d6 

INLU 


OtVM 

B .601 

13.285 

15.973 

11.554 

0.867 

9.6 96 

12.152 

13,114 

11.776 

Ol VM 


P 1 

14.541 

14.732 

14.757 

14.726 

14.721 

14.719 

14.660 

14.616 

14.54b 

P 1 


P z 

19.146 

18.993 

18.861 

19.167 

19.452 

19.2 79 

10.759 

18.606 

10.606 

P 2 


I 1 

518.700 

516.700 

!>lb,70Q 

518.700 

510.700 

5 18.700 

516.700 

51b. TWO 

516*700 

T J 


T 2 

566.250 

564.130 

562.500 

502.730 

5u3 .800 

504.950 

567,650 

S 0 V.C 6 L' 

57C.75u 

T 2 

STATGK 0 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30.00 

15,00 

10.00 

5,00 

PcT SPAN 


DIA 

33.207 

33.564 

33.921 

34.992 

J6.420 

37.048 

3B.919 

39.276 

34.033 

01 A 

SlAlL-R-L.f . 

bETA 2 

51.014 

46.996 

47.824 

47.592 

46.528 

46.361 

51.575 

55.637 

61.128 

BETA £ 

STATOR - T • F « 

BETA 2 A 

3.750 

4.590 

4.250 

3.090 

2.69D 

2.900 

3.401 

4.952 

5.572 

toclA ZA 


V 2 

576.04 

5c6 .40 

555.65 

571.87 

509.67 

566.04 

516.94 

501.65 

4V7.3t 

V 2 


V 2 A 

431.34 

420.84 

414.13 

428.61 

435.51 

435.54 

399.05 

390.71 

309 * 4t> 

V lA 


VZ 2 

362.40 

371.61 

373.06 

305.63 

405.57 

390.26 

321.05 

261. 5j 

240.05 

VZ 2 


VZ 2 A 

430.41 

419.48 

412.97 

427.93 

434.69 

434*72 

390.82 

3B8.9I 

3o7.ib 

VZ 2A 


V— ThblA 2 

447.76 

427.43 

411.77 

422.20 

42 7. 6C 

409.53 

404.71 

414.04 

435.3b 

V— I hfc 1 A 2 


V-THETA 2A 

28.21 

33.67 

30.69 

23.10 

20.43 

22.03 

23.70 

33.69 

37.77 

V-1M Ta 2a 


N 2 

0.5063 

0. 4964 

0.4092 

0.5041 

0.5201 

0.4977 

0.4515 

0.4371 

0.4326 

H 2 


M 2A 

0.3749 

0.3663 

0.3608 

0.3737 

0.3795 

0*3791 

0.3464 

0.3379 

0.3362 

M 2A 


TURN { PR I 

47 • 264 

44.406 

43.572 

44,495 

43.620 

4a .446 

46.126 

50.640 

55.512 

TUKNIPE ) 


UUfa A R 

0.0609 

0.0677 

0.0397 

0.1067 

0.1677 

0. 1201 

C.0620 

0.0330 

0.0341 

UUbAR 


LOSS PARA 

0.0272 

0.0230 

0.0136 

0.0379 

U. 062 0 

0*0493 

0.0245 

0.0131 

0.0137 

CUSS PARA 


DFAt 

0.4966 

0.493V 

0.4910 

0.4991 

0.51 Bl 

0.4955 

0.3203 

0.5270 

0.54*7 

OF AC 


EFFP 

0.8323 

0.6t»20 

0.9183 

0.7776 

0.6630 

0.7124 

0.0370 

0.9222 

0.9102 

EFFP 


INCIU 

0.847 

5. 606 

7.533 

9.561 

9.622 

10.512 

12.068 

12.666 

1.933 

INCIC 


OEVM 

12.582 

15,901 

15.560 

14.064 

13.701 

14.565 

15.839 

17.627 

10.420 

OEVM 


P 2 

19.146 

16.993 

16.661 

19. 187 

lv.452 

19.279 

lb. 759 

lb ♦ oOo 

lb . 606 

P Z 


P 2A 

18.897 

lb. 792 

16.747 

lb.061 

16.902 

Id* 694 

18.fc07 

lb. 530 

lb. 529 

P .A 


T 2 

566.250 

564.130 

562.500 

562.730 

563.600 

564.950 

567.650 

569.060 

570. 750 

T 2 


T 2A 

566.250 

564.130 

562.500 

562.730 

363. BOC 

504.950 

56 7.65 0 

569.O60 

570 * 7*u 

T 2 A 


UU&AR FS 

'J.-933 

0. 1094 

0,1147 

0.1329 

0.1330 

0.1067 

0.1067 

0,1197 

0*1149 

CU 6 AK FS 


P2 FS 

19.187 

19.1U 

19.101 

19,279 

19,320 

19.213 

18. da 7 

1 a . b 3 1 

id. die 

P2 F S 


LOSS PARA FS 

; O.J313 

0.0371 

0.0392 

0.0472 

0*0491 

0*0418 

0,0429 

0.3475 

V • 046 1 

LflSS PARA 
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Table A- 3. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 90.72 Equivalent Rotor Speed = 3819.18 Equivalent Weight Flow =113.67 

Uniform Inlet 


INLET 



PCT SPAN 

96.80 

92.00 

56.90 

71.00 

49.50 

28.10 

12.00 

7.10 

3.00 

PCT SPAN 


Cl IA 

33.122 

93.529 

33.962 

35.312 

37.137 

38.954 

40.321 

40.737 

41.085 

DIA 


BETA 0 

0.000 

0.000 

0.000 

0.000 

0. 000 

0.000 

0.000 

0.000 

0.000 

BETA 0 


BETA 1 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

BETA 1 


V 0 

452.47 

452.47 

452.47 

452.47 

452.47 

452.47 

452.47 

452.47 

452.47 

V 0 


V 1 

69 1 .63 

500.19 

493.39 

485.63 

479.52 

480.81 

474.16 

466.26 

434.84 

V 1 


vz 0 

652 .67 

452.47 

452.47 

452.46 

452.43 

452.39 

452*35 

452.34 

452*33 

VZ C 


VZ 1 

691.82 

500.19 

493.39 

485.62 

479.49 

480.73 

474.04 

466.13 

434.72 

VZ 1 


V-THETA 0 

0.00 

0.00 

0.00 

O.OU 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THtTA 0 


V—THETA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 1 


H 0 

0.6121 

0.4121 

0.4121 

0.4121 

0.4121 

0.4121 

0.4121 

0.4121 

0.4121 

ft 0 


m i 

0.6693 

0.4573 

0.4508 

0.4434 

0.4377 

0.4389 

0.4326 

0.4251 

0*3955 

H 1 


TURN 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TURN 


UUBAR 

0.6697 

0.2794 

0.2622 

0.3183 

0.3226 

0.3266 

0.3639 

0.4121 

0.5515 

UUBAR 


DFAC 

-0.087 

-0.105 

-0.090 

-0.073 

-0.060 

-0.063 

-0.048 

— G .030 

0.039 

OF AC 


EFFP 

0.2986 

0.4564 

0.4344 

0.3362 

0.2881 

0.2941 

0.2219 

0.1366 

-0.1690 

EFFP 


INCID 

0.0001 

0.000 l 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

INC 10 


OEVM 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

“0.000 

-0.000 

OEVM 


P 0 

15.278 

15.278 

15.278 

15.278 

15.278 

15.278 

15.278 

15.278 

15.27B 

P 0 


P 1 

16*520 

14.607 

14.836 

14.742 

14.734 

14.724 

14.665 

14.584 

14.349 

P 1 


T 0 

518.700 

51b. 700 

518.700 

518.700 

518.700 

516.700 

518.700 

516.700 

518.700 

T 0 


T 1 

518.700 

516.700 

518.700 

518.700 

5 IB. 700 

518 .700 

518.700 

5-18.700 

516.700 

T 1 

RLfQR D 

per span 

95.00 

90.00 

85.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


DIA 

33.236 

33.621 

36.007 

35.164 

36.706 

36.246 

39.605 

39.791 

40,176 

DIA 

ROTOR — L.E . 

bETA 1 

0.000 

U .GOD 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

BETA 1 

RUTuR. -T.fc* 

b ETA 2 

33.619 

30.602 

29.447 

28.502 

27.700 

26.086 

25.993 

28.770 

31.920 

BETA 2 


BETA(PR) 1 

66.226 

40.416 

46.471 

47.968 

50.091 

51.401 

52.587 

53.256 

55.339 

BETA(PR) 1 


EETA4PR ) 2 

26.992 

26.365 

26.312 

26.478 

29.680 

33.309 

39. 162 

43.857 

50.662 

BfcTA(PR) 2 


V 1 

693.06 

531.6b 

537.28 

529.61 

516.88 

516.43 

515.17 

508.18 

474.31 

V 1 


V 2 

566. *4 

598. B2 

614.37 

640.49 

631.25 

619.86 

562.56 

502.37 

429.06 

V 2 


VZ l 

692.96 

531.64 

537.22 

529.58 

516.24 

516.33 

511. 7& 

504.56 

471.22 

VZ 1 


VZ i 

671.67 

515.39 

534.88 

562.84 

558.65 

555.84 

504.33 

439.15 

363.26 

VZ 2 


V-THETA l 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 1 


V* THETA 2 

313.60 

304.82 

302.21 

305.63 

293.30 

272.13 

245.90 

241.12 

226.29 

V-THfcTA 2 


V( PR ) 1 

790.0 

771.1 

780.1 

791.0 

805.1 

828.9 

844.4 

B45.6 

630.3 

V ( PR } 1 


V ( PR 1 2 

629.6 

575.3 

596.7 

628.6 

643.3 

666.0 

651.7 

610.2 

573.5 

V(PR) 2 


VThETA PR 1 

-551.6 

-658.5 

-565.5 

-587.5 

-617.2 

-64b. 6 

-669.1 

— 675. B 

—6b 1.5 

VTHETA PR 1 


VTHETA PR2 

-260.2 

“255.5 

-264.5 

-280.3 

-318.4 

-365.2 

-410.8 

“422.0 

—443,2 

VTHETA PR2 


U 1 

551.66 

668.46 

565.53 

587.51 

617.23 

646.81 

669.06 

675.84 

661,30 

U 1 


U 2 

553.65 

560.27 

566.70 

585.98 

611.66 

637.38 

. 656,66 

663.09 

669.51 

U 2 


M 1 

0.6605 

0.4874 

0.4928 

0.4854 

0.4732 

0.4747 

0.4716 

0.4649 

0.4327 

M l 


M 2 

0.5067 

0.5360 

0.5516 

0.5763 

0.5673 

0.5571 

0.5033 

0.4472 

0,3798 

h 2 


Ml PR) I. 

0.6762 

0.7069 

0.7155 

0.7250 

0.7371 

0.7590 

0.7730 

0.7736 

0.7575 

MCPR) 1 


M(PR) 2 

0.6717 

0.5149 

0.5356 

0.5658 

0.57B1 

0.5965 

0.5830 

0.5432 

0.5079 

M | PR 1 2 


TURNIPR \ 

21.229 

20.046 

20.156 

21.490 

20.392 

18.029 

13.334 

9.305 

4.602 

TURN (PH) 


UUBAR 

0.1668 

0.1450 

0.1133 

0.0651 

0.0757 

0.0726 

0.1305 

0*2018 

0.2357 

UUBAR 


LOSS PARA 

0.0625 

0.0361 

0.0302 

0.0179 

0.0212 

0.0204 

0.0351 

0.0510 

0.0529 

LOSS PARA 


OF AC 

0.6076 

0.3701 

0.3502 

0.3238 

0.3177 

0 . 3062 

0.3284 

0.3774 

0.4045 

OF AC 


fcFFP 

0.6906 

0.7224 

0.8110 

0.9117 

0.8872 

0.8870 

0.7334 

0.5914 

0.4819 

EFFP 


E F F 

0.6861 

0.7167 

0.8069 

0.9094 

0.8844 

0.8843 

0.7283 

0.5852 

0.4734 

EPF 


1NLIO 

-6.206 

-6 » 500 

-4.1DB 

-4.074 

-3.912 

“4.600 

-6.115 

“9.069 

-12.637 

INC I Cl 


OtVM 

11.863 

12.205 

11.676 

7.637 

6.469 

5.750 

7.538 

10.718 

14.687 

OEVM 


P 1 

16.520 

14.807 

14.636 

14.742 

14.734 

14.724 

14.665 

14.564 

14.349 

P 1 


P 2 

16.791 

17.U3 

17.306 

17*581 

17.510 

17.385 

16.750 

16.220 

15.674 

P 2 


T I 

518.700 

51 B. TOO 

518.700 

518.700 

518.700 

5L8.700 

518.700 

51 B. 700 

518.700 

T i 


T 2 

550.860 

549.260 

547.610 

548.140 

548.350 

547.210 

546.280 

546.050 

546*600 

T 2 

STATOR 0 

PCT SPAN 

95. OU 

90.00 

65.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


UlA 

33.207 

33.564 

33.921 

34.992 

36.420 

37.648 

38.919 

39.276 

39.633 

DIA 

51 ATGK-l»f * 

BETA 2 

33.847 

30.637 

28.965 

28.537 

27.317 

25.992 

26.495 

29.598 

33.190 

BETA 2 

STATCR-T.L. 

BETA 2A 

1.650 

1.630 

1.410 

0.360 

0.270 

1.280 

1.681 

0*430 

-3.241 

BETA 2A 


V 2 

563.13 

601.92 

624.37 

640.49 

640.43 

622.66 

553.31 

490.12 

415.06 

V 2 


V Z A 

5U.55 

564.32 

564.55 

618.58 

620.46 

612.60 

549.75 

515*73 

488.42 

V 2A 


VZ 2 

467.70 

518.96 

546.25 

562.57 

568.71 

559.29 

494.50 

425*56 

346*86 

VZ 2 


VZ 2A 

511.33 

544.09 

564.35 

618.46 

620.24 

612.09 

549.06 

515.26 

467*12 

VZ 2A 


V-THETA 2 

313.65 

304.92 

302.36 

305.92 

293.75 

272.69 

246.49 

241.73 

226.69 

V-THETA 2 


V-THETA 2A 

14.73 

15.48 

13.89 

3.89 

2.92 

13.68 

16. 11 

3.87 

-27.50 

V-THETA 2A 


M 2 

0.5016 

0.5369 

0.5612 

0.5763 

0.5761 

0.5599 

0.4946 

0*4359 

0.3670 

M 2 


H 2 A 

0.4537 

0.4868 

0.5045 

0.5553 

0.5570 

0.5501 

0.4913 

0.4596 

0*4341 

M 2A 


TURN < PR) 

32.197 

28.807 

27.554 

28.171 

27.031 

24.684 

24.776 

29.122 

36.373 

TURN (PR) 


UUBAR 

0.1031 

0.0698 

0.0802 

-0.0091 

-0.0153 

-0.0003 

0*0375 

-0.0555 

-0.2690 

UUBAR 


LOSS PARA 

0.0347 

0.0906 

0.0276 

-0.0032 

-0.0057 

-0.0001 

0.0149 

-0.0222 

-0.1164 

LOSS PARA 


DFAC 

0.2705 

0.2595 

0.2550 

0.2021 

0.1999 

0.1774 

0.1724 

0.1430 

0.0717 

DFAC 


EFFP 

0.4666 

0.5596 

0.6109 

1.1176 

1.2164 

1.0088 

“1.4362 

0*5263 

0.3046 

EFFP 


1NCJO 

-16.320 

-12.950 

-11.325 

-9.493 

—9. 384 

— 9.869 

“12.203 

“13.367 

-26.010 

1MCI0 


BE VM 

10.682 

12.942 

12.720 

11.335 

11*282 

12.946 

14.120 

13*110 

1*616 

DEVM 


P 2 

16.791 

17.113 

17.306 

17.581 

17.510 

17.385 

16.750 

16*220 

15.674 

P 2 


R 2A 

16.517 

16.838 

17.038 

17.613 

17.564 

17.386 

16.654 

16,330 

16.077 

P 2A 


T l 

550.840 

549.260 

547.610 

546.140 

548*350 

547.210 

544*280 

546.050 

546*600 

T 2 


T 2A 

550.840 

549.260 

547.610 

548.140 

548.350 

547.210 

544.280 

546*050 

546.600 

T 2A 


UUBAR FS 

0.1562 

0.0927 

0.0902 

0.0389 

0.0272 

0.0622 

0*1999 

0*2376 

0,2353 

UUBAR FS 


P2 FS 

16.957 

17.123 

17,341 

17,757 

1 T * 664 

17,607 

17.274 

16.963 

16,629 

P2 FS 


LOSS PARA FS 

; 0.J525 

0.0316 

0.0310 

0.0137 

0.0101 

0.0207 

0.0794 

0.0950 

0* 09<,7 

LOSS PARA FS 
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Table A-3, Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 90.27 Equivalent Rotor Speed = 3800.48 Equivalent Weight Flow =103.01 


INLET 



PCT SPAN 

96.60 

92.00 


LUA 

33.122 

33.529 


BETA 0 

0.000 

0.000 


dfcTA l 

0.000 

O.CKiO 


V 0 

407.27 

407.27 


V 1 

427.60 

437.64 


vz 0 

407.27 

407.27 


VZ 1 

427.60 

437.64 


V-THfc FA 0 

0.00 

0.00 


V-ThfcTA 1 

0.00 

0.00 


M a 

0.3697 

0.3697 


* 1 

0.3669 

0.3982 


TURN 

0.0 

0.0 


UUbAR 

0*4366 

0.2750 


OFAC 

-0.050 

-0.075 


EFFP 

0. I960 

0.3717 


1NLI0 

o.oaoi 

0.0001 


OfcV* 

-0.000 

-0.000 


P a 

15,134 

15.134 


H 1 

14.539 

14.759 


T 0 

b 16 .700 

518. TOO 


T 1 

516.700 

518. 700 

ROT UR 0 

PCT SPAN 

95.00 

90.00 


DIA 

33.236 

33.621 

ROTOR -l.L. 

5E TA 1 

0.000 

0.000 

KljTLR -T*c. 

cETA 2 

41.096 

J0.464 


LfcTA(PR) 1 

52.020 

50- 191 


b£ TA (PR) Z 

25.459 

26.429 


V 1 

426.61 

463.26 


V 2 

542.42 

551.38 


VZ 1 

42b. 1 2 

463.1 7 


Vi . 

4t f .7-* 

431.72 


V-ThfcTA I 

U.OO 

0.00 


V-THfcTA 2 

356.54 

342.95 


V(PRI 1 

696. r 

723.5 


V(PR> 2 

452.7 

402. 1 


VTHETA Pkl 

-549.1 

-S55.7 


V THETA PK2 

-I94.t 

-214.6 


U I 

549.14 

555.75 


U 2 

551.14 

557.53 


H i 

0.3699 

0.4223 


H Z 

C .4609 

0.4902 


MIPR) 1 

0.6335 

0.6595 


HIPk) Z 

0.401 3 

0.4266 


TURN l PR > 

26.55b 

23.750 


UUbAR 

0.0946 

U. 1051 


LOSS PARA 

0.U247 

U .02 76 


LFAC 

0.49B7 

0.4729 


fcFfP 

O.bJOI 

0.0366 


EFF 

0,6254 

0.0326 


INUU 

-0.411 

-0.725 


OtVM 

10.309 

12.269 


V l 

14 .534 

14.759 


P 2 

17.6C2 

17.695 


T I 

510.700 

518.700 


T Z 

553.980 

551.040 

STATCR C 

PCT SPAN 

45.00 

90.00 


OIA 

33.207 

33.564 

ST A 1 0k — L . F . 

bf T A 1 

41.365 

3b. 25b 

STATOk-T.c . 

btTA ZA 

2. 050 

J- . 36 0 


V 2 

539.39 

554.06 


V 2A 

433.63 

440.83 


VZ 2 

404.69 

435.06 


VZ 2 A 

4_>3.55 

440.45 


V-THfc TA 2 

356.60 

34 J • C 7 


V-ThfcTA i A 

15.52 . 

10.15 


M 2 

0 . 47b 1 

0.4927 


* 2A 

0.3614 

0.3885 


T URN T PR ) 

3V.J35 

35.897 


UUbAR 

0 .0663 

0.0630 


LOSS PARA 

0.U230 

0.0262 


DF AC 

0.4Q66 

0.4042 


EFFP 

Q.b227 

0.7934 


INC 1 U 

-6.732 

-5.130 


UEVM 

10.662 

13.672 


P c 

17.602 

17.695 


P 2A 

17.420 

17.470 


T 2 

553.960 

551.040 


T 2 h 

553.980 

551.840 


UUBAR FS 

v.0353 

0 . l 6 7 3 


P2 FS 

17.515 

17.6*9 


LOSS PARa FS 

0 . jI 19 

0 « 022 9 


Uniform Inlet 


86,90 

71.00 

49.50 

28. 10 

33.962 

35.312 

37.137 

36.954 

0.000 

0.000 

0.000 

0,000 

0.000 

O.OGu 

0.000 

0.000 

407.27 

407,27 

407.27 

407.27 

434.69 

428.74 

425.61 

421,61 

407.27 

407.26 

407.24 

407.20 

434.89 

428.73 

425.56 

421.74 

0.00 

0.00 

O.CiO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3697 

0.3697 

0.3697 

0.3697 

0.3956 

0.3898 

0.3869 

0.3633 

0.0 

0.0 

0.0 

0.0 

0.2440 

0.2901 

0.3007 

0.2901 

-0.068 

-0.053 

-a . 095 

-0.036 

0.3762 

0.2B14 

0.2432 

0.2082 

0.0001 

0.0001 

0.0001 

0.0001 

-0.000 

-0.000 

-0.000 

-0.000 

15.134 

15.134 

15.134 

15.134 

14.001 

14.739 

14.724 

14.739 

510.700 

518.700 

518.700 

510.700 

518.700 

516.700 

518.700 

518.700 

85.00 

70.00 

50. CO 

30.00 

34.007 

35.164 

36.706 

38.246 

O.uOO 

D.OQO 

0.000 

0.000 

37.492 

35.734 

34.844 

33.603 

50.076 

51.494 

53.380 

54.96V 

27.690 

27-763 

30.316 

34.056 

471.00 

465.04 

456,91 

452.70 

550.09 

576.50 

579.25 

568.89 

470.94 

465.06 

456.34 

450.R7 

436.45 

460.02 

475.21 

473. IB 

0.00 

o.ot) 

0.00 

0.00 

334.80 

336.73 

330.82 

314.42 

733.9 

747.1 

765.5 

706.9 

493.0 

528.9 

550.7 

571. V 

-562.0 

-504.6 

-614.2 

-643.6 

-229.1 

-246.4 

-277*9 

-31V. B 

562.76 

504.63 

614.21 

643.64 

563 .92 

503. U 

600.69 

634.26 

0.4296 

U.4240 

0.4163 

0.4123 

0.4b97 

0.5143 

0.5164 

0.5067 

0.6693 

0.6611 

0 .6974 

Q . 71 67 

0.4jb8 

0.4716 

0.4910 

0.5094 

22.375 

23.735 

23.053 

20.875 

0 • IQ lb 

U .0492 

0.0382 

0.0405 

0.0267 

0.0134 

0.0106 

0.0113 

0.4639 

0.43U5 

0.4191 

0.4066 

Q.B66tl 

0.9560 

0.9723 

0.9500 

0.6633 

0.9547 

0.9715 

0.956b 

-U.502 

-0.544 

-0.615 

-1 .007 

13.065 

9.123 

7.105 

6.496 

14.601 

14.739 

14.724 

14.739 

17.705 

10.014 

16.138 

1B.0V7 

510.700 

516.700 

510.700 

516.700 

550.260 

550.760 

551.470 

551.440 

65.00 

70.00 

50.00 

30,00 

33.921 

34.992 

36.420 

37.040 

36.867 

35.779 

34.370 

33.4V2 

2.250 

1.540 

1-350 

2,001 

558.33 

576.58 

587.04 

571.45 

444.06 

490.54 

509.68 

514.62 

446.66 

467.70 

484.29 

476.15 

443.72 

490.29 

509.57 

514.00 

334.96 

337.05 

331,32 

315.06 

17.43 

13.16 

12.01 

17.95 

0.4974 

0.5143 

0.5237 

0.5091 

0.3921 

0.4344 

0.4519 

0.4563 

34.616 

34.232 

33.010 

31.459 

0.0763 

0 .0364 

0.0236 

0.0074 

0.0262 

0.0137 

0.0008 

0.0028 

0.4006 

0.3493 

0.3335 

0.3007 

0.0107 

0.8746 

0.9138 

0.9650 

-3.424 

—2.252 

-2,327 

-2.374 

13.560 

12.515 

12.362 

13.666 

17.705 

18.014 

18.138 

10.097 

17.495 

17.900 

16.065 

18.075 

550.260 

550.760 

551.470 

551.440 

550.260 

550.760 

551,470 

551.440 

-■.0067 

0.0335 

0,0253 

0,0229 

17.736 

17,999 

18, 143 

16*143 

0.9297 

0,0119 

C.3Q9* 

0.0C66 


12.00 

7.10 

3. CO 

PCI SPAN 

40.321 

40,737 

41.085 

DIA 

0.000 

0.000 

0.000 

BtTA 0 

0.000 

0,000 

0.000 

BETA 1 

407.27 

407,27 

4u7 .27 

V 0 

417.38 

395.65 

359.67 

V 1 

407.17 

407.16 

407,16 

VZ 0 

417.26 

395.74 

359.50 

vz 1 

0*00 

0.00 

0.00 

V -THETA 0 

0.00 

0.00 

0.00 

V-THETA l 

0.3697 

0 * 3 6V 7 

0,3697 

W 0 

0*3792 

0.3591 

0.3256 

K 1 

0*0 

D.O 

0.0 

TURN 

0*3301 

0.4412 

0.6225 

UUBAR 

-0.025 

0.028 

0.117 

OFAC 

0.1375 

-0.1499 

-0.5719 

EFFP 

C.0001 

0.0001 

0.0001 

INCID 

-0.000 

-0.000 

-0.000 

DfcVN 

15.134 

15.134 

15.134 

P 0 

14.684 

14.533 

14 .206 

P 1 

51b. 70C 

518.700 

510.700 

T 0 

518.700 

510.700 

518.700 

T 1 

15.00 

10.00 

s.oo 

PCT SPAN 

39.405 

39.791 

40.176 

OIA 

0-000 

O.UDO 

0.000 

BETA l 

34*8 1 U 

37.366 

40.716 

BETA 2 

56.043 

57.653 

60.248 

BETAiPRl 1 

37.647 

40 .396 

4fc .656 

BE TA i PR ) Z 

451.32 

420.99 

390.17 

V 1 

541.76 

515.36 

456*94 

V 2 

448- 3T* 

4^.5 .93 

3L1 . 1 


443*04 

406166 

345.63 

VZ 2 

0.00 

0.00 

0.00 

V-THfcTA 1 

308.59 

312.06 

297.45 

V-IHET A 2 

60*. 3 

797,7 

782.4 

V [ PR ) 1 

563,2 

537.7 

506.3 

V1PRJ Z 

—665.0 

-672.5 

-670.2 

VTHETA PR 1 

-344.9 

-347. fc 

-36b. b 

VTHfcTA KR2 

665.7V 

672.53 

678.17 

U L 

653.44 

659.84 

666.23 

U 2 

0.4110 

0.3900 

0.3538 

M l 

0.4813 

0.456b 

0.4029 

M 2 

0.7325 

0.7253 

0.7U95 

MtPR) 1 

0.5003 

0.4 7b6 

0.44cv4 

HtPRJ Z 

18. Ill 

17.171 

13.332 

TURN I PR » 

0.0829 

0.1124 

0.1275 

UUBAR 

0.022 7 

0.0300 

0.0309 

LOSS PARA 

0.4317 

U.4610 

0.4664 

DFAC 

0.0986 

0.8771 

0.8024 

EFFP 

0.8957 

0.873b 

0.79/4 

£FF 

-2.65 l 

-4.662 

—7.513 

INC1U 

6.224 

7.260 

10.879 

DEVM 

14.664 

14.533 

14.286 

P 1 

17.829 

17.571 

17.077 

P 2 

516.700 

510.700 

518.700 

T 1 

551.710 

551.790 

552.730 

T 2 

15.00 

10.00 

5.00 

PCT SPAN 

38.919 

39.276 

39.033 

OIA 

35.521 

38.550 

42.528 

BETA 2 

2.B51 

3.101 

2.0C1 

BETA 2A 

533.03 

502.60 

441.72 

V 2 

467,65 

445.11 

433.57 

V 2A 

433.34 

392.61 

325.16 

VZ 2 

466.6V 

444.07 

432.85 

VZ *A 

309.33 

312.8b 

298.24 

V-THETA 2 

23.24 

24 ♦ U6 

15.12 

V-TMtTA 2A 

0.4732 

0*4450 

0.3090 

N 2 

0.4130 

0.3925 

0.3616 

H 2A 

32.625 

35.400 

40.470 

TURN (PR 1 

0.0939 

0.0756 

-0.1333 

UUBAR 

0.0372 

0.0302 

-0.0537 

LOSS PARA 

0.3366 

0.3457 

0.2786 

OFAC 

0.6258 

0.6755 

4.3941 

EFFP 

-3,184 

—4-62 1 

-16.677 

INLID 

15.290 

15.778 

6.653 

DtVM 

17.B29 

17,571 

17.077 

P 2 

17.591 

17.402 

17.302 

P 2 A 

551,710 

551.790 

552.730 

T 2 

551.710 

551,790 

552.730 

T 2 A 

3*1411 

2,1765 

0,1065 

UUBAR FS 

17.960 

17.544 

17.741 

P2 FS 

0,C5D9 

0,070b 

C.C751 

LOSS PARA 
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Table A-3, Blade Element Performance (Continued) 
Stage D, Rotor D - Stator D 
Calculations Using Translated Values 


INLET 

Percent Equivalent Rotor Speed 

= 90.45 Equivalent Rotor Speed 
Uniform Inlet 

= 3807.96 

Equivalent Weight 

Flow = 91. 

28 


PCT SPAN 

96.60 

92.00 

86.90 

71. OC 

49.50 

26.10 

12.00 

7.10 

3.0C 

PCT SPAN 


L> I A 

33.122 

33.529 

33.962 

35.312 

37.137 

3t» .9 54 

40.321 

40.737 

41.065 

UlA 


bETA 0 

0.000 

0.000 

0.000 

0.000 

O.UOG 

0.000 

0.000 

0.000 

0.000 

btl a 0 


BETA 1 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

G.000 

0.000 

Cl. 000 

BETA 1 


V 0 

350.01 

368.01 

356.01 

358.01 

358.01 

358.01 

358.01 

356.01 

356.01 

V 0 


V 1 

367.84 

366.12 

384.78 

376.51 

375.73 

375.04 

359.97 

351.16 

314.65 

V 1 


V 2 0 

358.01 

358.01 

356.01 

356.01 

357.99 

357.45 

357.92 

3b 7.92 

357.92 

VZ 0 


V2 1 

367.84 

366.12 

364.76 

376.51 

375.70 

374.96 

359. ae 

351.09 

314.56 

VZ 1 


V-THETA C 

0.00 

0.00 

41.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 0 


V-THETA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THtTA 1 


ft 0 

0.3240 

0.3240 

0.3240 

0.3240 

0.3240 

0.3240 

0.3240 

0.3240 

0.3240 

K 0 


M 1 

0.3331 

0.3501 

0.3488 

0.3411 

0.3404 

0.3346 

0.3258 

0.3177 

0.2841 

M 1 


TURN 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TURN 


UUoaR 

0.4492 

0,2613 

0.2231 

0.2746 

0.2746 

0.2B23 

0.3531 

0.4016 

0.5976 

UU8AK 


OFAC 

-O.G27 

-0.079 

—0.075 

-0.052 

— v. 049 

-0.048 

-0.005 

0.019 

0.121 

DFAC 


EFFP 

0.1133 

0.4031 

0.4198 

0.2863 

0.2773 

0.2636 

0.03U 

-0.1076 

-0.6383 

EFFP 


INC 10 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

INC ID 


UfcVft 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

DEYN 


ft C 

lb. 021 

15.021 

15.C21 

15.021 

15.021 

15.021 

15.021 

15.021 

15.021 

P 0 


P 1 

14.547 

14.756 

14.7B6 

14.731 

14.731 

14.723 

14.649 

14. >98 

14.391 

P 1 


t o 

518.700 

616.700 

51b. 7uu 

51b. 700 

516.700 

518.700 

5 18 .700 

516.700 

516.700 

T 0 


T 1 

518.700 

518.700 

518.700 

518.700 

516,700 

516.700 

$16,700 

516.700 

516.700 

T l 

RDTG* o 

PCT SPAN 

95.00 

90.00 

66.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


UlA 

33.236 

33.621 

34.007 

35 • 16* 

36.706 

38.246 

39.405 

39.791 

40 . i 76 

01 A 

ROTOR — L « i. . 

LLTA 1 

0.00b 

0.000 

0.000 

0.000 

0.000 

0.000 

o.ooo 

0.000 

0.000 

BETA 1 

ROTOR -T .1 • 

btTA 2 

45.396 

43.775 

42.675 

41.631 

40.255 

36.966 

42.293 

43.426 

46.609 

BETA i 


bCTAiPR) 1 

56.162 

53.793 

53.631 

55.211 

56.868 

58.205 

59.991 

60.787 

65.536 

BETaCPR) 1 


fc>tTA(Pk) 2 

25.742 

27.224 

28.603 

31.117 

34.782 

36.692 

39.053 

41.626 

47.420 

BETAtPM 2 


V I 

366.67 

407.75 

415.29 

406.99 

402.16 

401.41 

367.63 

379.50 

340.48 

V 1 


V 2 

525.66 

625.39 

523.19 

523.77 

518.67 

524.72 

515.21 

495*30 

453.60 

V 2 


V2 1 

366.60 

407.66 

415.24 

406.96 

*01.67 

399.79 

365.28 

376.80 

338.26 

VZ 1 


VZ 2 

369.09 

379.35 

363.40 

341.47 

395.70 

407.37 

3B0.43 

359.03 

309.94 

VZ 2 


V-THLTA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V— THETA 1 


V-THtTA 2 

374.26 

363.47 

355.97 

347.95 

335.05 

329.74 

346.08 

339.84 

330.15 

V-ThFTa 2 


VC PM 1 

662 * J 

690.2 

700.3 

713.3 

735.2 

759.6 

771.6 

773.4 

760.0 

V ( PR 1 1 


V(PR) l 

409.6 

426.6 

436.7 

457.3 

462.0 

510.0 

490.9 

462.8 

458.9 

V C PM 2 


VThfcTA PR1 

-560.2 

-656.6 

-563.9 

-585.6 

-616.4 

-644.9 

-667.1 

-673.9 

-679.5 

VThfcTA Pkl 


VThtTA PR2 

-176. w 

-195.2 

-204.1 

-236.3 

-2 74.8 

-305.8 

-306,6 

-321.3 

-337.4 

V THETA PR 2 


0 1 

550.22 

556.84 

563.67 

565.78 

615.41 

644.91 

667.10 

673.05 

679.50 

U 1 


U 2 

552.22 

556.63 

565.03 

584.26 

609.68 

635.51 

654.73 

661.14 

667.54 

U 2 


ft 1 

0.3339 

0.3702 

0.3772 

0.3695 

0.3650 

0.3643 

0.3516 

0.3439 

0.3076 

H 1 


ft 2 

0.4646 

0.4652 

0.4639 

0.4643 

0.4595 

0.4649 

0.4557 

0.4371 

0.3987 

H 2 


HCPRI 1 

0.599B 

0 .62 6 6 

0.6361 

0,6475 

0.6672 

0.6694 

0.6996 

D. 7006 

0.6672 

Ml PHI * 


ft < PR J 2 

0.3622 

0.3776 

0.3872 

0.4054 

0.4270 

0.4518 

0.434 c 

0.4261 

0.4034 

HI PR) 2 


TUKNCPk) 

30.437 

26,564 

25.026 

24.094 

22.069 

21.262 

20.865 

10.890 

16.060 

TURN (PR) 


UUbAR 

0.0656 

0.1009 

0.0965 

0.0812 

0.0769 

0.0661 

0.1284 

0.1460 

0.1561 

UUBAR 


LOSS PARA 

0.0172 

0.0263 

0.0251 

0.0214 

0.0203 

0.0183 

0.0346 

0.0387 

0.0379 

LOSS PARA 


Of AC 

0.5963 

0.5366 

0.5275 

0.5088 

0,4905 

0.4736 

0.5161 

0.5204 

0.5467 

DFAC 


Erf P 

0.6 73* 

0.6620 

0.6936 

0.9123 

0.9114 

0.9295 

0.9067 

0.6656 

0.6062 

LPFP 


t FF 

0.6696 

O.Bttt 1 

0.6906 

0.9097 

0.9088 

0.9273 

0.9039 

0.6517 

0.802b 

fcFF 


1 NCI U 

3.761 

2.677 

3.053 

3.168 

2.867 

2.214 

1.306 

-1.516 

-* *-.6l4 

INC 10 


UEVft 

10.592 

13.064 

13.969 

12.476 

11.571 

9.330 

7.429 

B. 687 

11.451 

DfVft 


P 1 

14.647 

14.756 

14.766 

14.731 

14.731 

14.723 

14.649 

14.590 

14.391 

P 1 


P i 

17.950 

17.971 

17.981 

18.012 

18.032 

16.145 

18.053 

17.646 

17.490 

P 2 


T 1 

516.700 

518.700 

518.700 

518.700 

518.700 

516.700 

516.700 

516.700 

516.700 

T 1 


1 2 

555.620 

553.720 

552.160 

552.410 

552.640 

553.110 

5S4.000 

554.710 

555.730 

T l 


STATbk 0 

PLT SPAN 

95.00 

90.00 

85.00 

70,00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


01 A 

33.207 

33.564 

33.921 

34.992 

36.420 

37.846 

38.919 

39*276 

39.633 

DIA 

SIATOR-L.t. 

bLTA 2 

45.727 

43,535 

42.150 

41.666 

39.734 

30.866 

43.207 

44.8TB 

49,069 

OITA 2 

STATUR-T.l . 

bETA 2A 

3.360 

3.640 

3.600 

2.540 

2, 140 

3.441 

4.922 

5.132 

5.302 

BETA 2A 


V c 

522.76 

527.87 

530.73 

523.77 

525.15 

526.96 

507*19 

463.31 

438.55 

V 2 


V 2 A 

402.91 

396.64 

396.68 

426.55 

439.86 

451.30 

413.49 

398 *24 

390.02 

V 2A 


VZ 2 

364.94 

362.67 

393.46 

391.10 

403.69 

409.99 

369,34 

342.16 

207.06 

VZ 2 


VZ 2 A 

402.21 

395.74 

395.88 

426.07 

439.41 

450.22 

411.03 

396.28 

387.94 

VZ 2A 


V-THETA 2 

374.32 

363.59 

356.15 

348.28 

335.56 

330.41 

346.92 

340.71 

331.03 

V-THfcTA 2 


V-THfcTA 2A 

23.61 

26.56 

24.91 

18.90 

16.42 

27.07 

35.44 

33.73 

36.00 

V-THfcTA 2A 


ft 2 

0.4620 

0.4675 

0.4708 

0.4643 

0.4655 

0.4669 

0.4403 

0.4261 

0.3851 

11 2 


ft 2A 

0.3530 

0.3480 

0.3485 

0.3754 

0.3874 

0*3970 

0.3031 

0.3491 

0.3414 

ft 2A 


turn (PR ) 

42.367 

39.694 

30.549 

39.140 

37.576 

35.392 

38.239 

39.678 

43.714 

TURN (PR 1 


UUfcAR 

0.0666 

0.0990 

0.1021 

0.0314 

0.0049 

0.0195 

0.1274 

0.0986 

-0.0539 

UUbAH 


LOSS PARA 

0.0231 

0.0336 

0.0351 

0.0112 

0.00 1 8 

0.0075 

0.0503 

0.0393 

-0.0225 

LOSS PARA 


OFAC 

0.4553 

0.4661 

C.46T7 

0.4096 

0.3882 

0.3664 

0 .4296 

0.4301 

0.3039 

OFAC 


EFFP 

0.6440 

0.7900 

0.7864 

0.9143 

0.9849 

0.9J31 

0.0468 

0.7133 

1.2305 

EFFP 


INC ID 

-4.440 

0.147 

1.860 

3.659 

3.028 

2.998 

4.499 

1.706 

-10.135 

1NC10 


UEVN 

12*1*2 

15.152 ' 

14.910 

13.515 

13.151 

15.105 

17.359 

17.027 

10.150 

DEVft 


P 2 

17.950 

17.971 

17.961 

IB. 012 

18.032 

18.145 

10.053 

17.046 

17.490 

P 2 


P 2A 

17.783 

17.724 

17.722 

17.934 

1B.020 

18.096 

17.756 

17.042 

17.586 

P 2A 


T * 

595.620 

553.720 

552.180 

§52.410 

552.640 

553.110 

554.000 

534.710 

553,730 

T 2 


T 2 A 

555.62b 

553.720 

592.180 

552.410 

552.640 

553.110 

554.000 

554.710 

535.730 

T 2A 


UUBAR FS 

0.U766 

0.093b 

0.1044 

0»C665 

0.0369 

0*0430 

0.1260 

0*1367 

0.1277 

UUOAR FS 


P 2 FS 

17.971 

17.956 

17.9BT 

18.104 

18*114 

10*206 

;a*Q4e 

17.941 

17.849 

P2 FS 


LOSS PAPA 

FS U. 1,257 

0.0317 

0*0359 

0*0237 

0*0135 

0*0165 

0*0497 

0.0545 

0*0514 

LOSS PARA 
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hUTl'R L» 

ROTliR “L • L ■ 
RUTL* -T.t. 
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Table A-3. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 89. 98 Equivalent Rotor Speed - 3788. 04 Equivalent Weight Flow = 85. 21 

Uniform Inlet 


PCT SPAN 

96. BO 

92.00 

66.90 

71.00 

49.50 

28.10 

LI A 

33.122 

33.529 

33.962 

35.31* 

37.137 

38.954 

6LTA 0 

0.000 

0.000 

D. 000 

0.000 

0.000 

0.000 

faETA 1 

0.000 

0. 000 

0.000 

0.000 

0.000 

0.000 

V 0 

333. 1* 

333.14 

333.14 

333.14 

333.14 

333.14 

V 1 

3*4.05 

357.94 

357.09 

350.56 

346.60 

346.62 

VZ 0 

333.1* 

333.14 

333.14 

333.13 

333.11 

333.06 

VZ 1 

3**. 05 

357.9* 

357.09 

350.56 

346.77 

346.56 

V-THETA 0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THE TA l 

0.00 

0.00 

0.00 

o.oc 

0.00 

0.00 

M 0 

0.3011 

0.3011 

0.3011 

0.3011 

0.3011 

0.3011 

H l 

0.3111 

0.3240 

0.3232 

0.3171 

0.3137 

u. 313 5 

TURN 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

UUbAR 

0 . *265 

0.2468 

0.2133 

0.2635 

0.2646 

0.2613 

bFAC 

-0.033 

— U. 074 

-0.072 

-0.052 

-0.041 

-0.0*0 

t FFP 

0.1383 

0.3930 

0.4197 

0.2964 

0.2463 

0.2*61 

INC ID 

0.0001 

0.0001 

0.L001 

0 .000 L 

0.0001 

0.0001 

DkVM 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-O.OGC 

P C 

1**962 

14.962 

14.962 

14.962 

14.962 

14.962 

P 1 

14.573 

1*.7j7 

14.767 

14.721 

14.720 

14.724 

1 L 

Sib. TOO 

518.700 

516.700 

518.700 

518.700 

5 18.700 

T 1 

516.700 

5*6. 700 

516.700 

5 IB. 700 

518.700 

518.700 

PCT SPAN 

95.00 

90.00 

65.00 

70.00 

50.00 

30.00 

DIA 

33.236 

J3. 62 1 

34.007 

35.164 

36.706 

38.2*8 

til TA I 

L.UuL 

o.ooo 

O.UOL 

0.000 

o.ouo 

0.000 

dL TA 2 

*7.999 

46.403 

*5.9*9 

44.282 

43.266 

*2.376 

bfcTA(PR> 1 

67.79b 

55.730 

55.556 

57. DUB 

58.836 

60.096 

bbTA(PR) l 

24.848 

27,193 

29.296 

31.486 

35.366 

36.805 

V l 

3**. 81 

377.52 

384.75 

378.32 

370.66 

370 .*6 

V 1 

321.70 

515.07 

506.92 

511.32 

504.80 

515.69 

V Z 1 

3**. 7<* 

377.43 

364.70 

378.30 

37D.20 

36R-9/, 

VZ 2 

3*9 .Oo 

354.65 

352.*5 

366.05 

367.46 

380.70 

V-ThtlA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THfcTA 2 

387 . t>t* 

J73.50 

364.33 

356.99 

345.89 

3*7.33 

ViPRI 1 

6*6.9 

670.3 

660.2 

694.8 

715.7 

740.6 

V(PR) 2 

->b*.7 

3Vt. 7 

*C*.2 

*29.3 

450,6 

476. L 

VlhfcTA PR 1 

-6*7.3 

-553.9 

— 5bU . 9 

-582.7 

—612.2 

-641.5 

VTHtTA PH2 

-161.7 

-182.2 

-197. B 

-22*. 2 

-260.6 

-284.9 

U i 

5*7.35 

553.93 

560.92 

582.72 

612.20 

641.54 

U 2 

549.33 

555.7* 

562.08 

581.20 

606.69 

632.1b 

H A 

0.311b 

0.3*21 

0.3488 

0.3428 

U.3357 

0.3355 

N 2 

0.4607 

0.4555 

0.4*66 

0.4526 

0.4464 

0.456* 

M(PR) | 

0.5B5U 

0.6074 

0*6 lt>6 

0.6296 

0.6*82 

0.6710 

Hi PR) 2 

0 .339 T 

0.3526 

0.3577 

0.37*9 

0.3987 

0.4212 

Turn i pm > 

32.9** 

*6.534 

2 6.258 

25.520 

23.457 

23.244 

UUBAk 

0.0733 

0. 1040 

0.1079 

0.0865 

0.0695 

0.0878 

LOSS PARA 

0.0193 

0.0271 

0.0279 

0.0227 

0.0235 

0.0237 

uFal 

0.5792 

0.5669 

0.5650 

0.5400 

0.5251 

0.5139 

i FFP 

D.6B13 

0.6738 

0.8914 

0.9164 

0.9U2 

0.9378 

fcf F 

0.677o 

O.b/Ol 

0.6863 

C.9139 

0.9086 

0.9358 

InCIC 

5.365 

•*.614 

4.978 

4.96b 

*.b3B 

*.106 

LFVM 

9«69d 

13.033 

14.662 

l 2.8*7 

12.154 

9.2*3 

P 1 

1*.573 

1 *« 737 

l4»7bT 

14.721 

14.720 

14.724 

P 2 

Itt.Ob* 

16.043 

I6.U02 

18.073 

16.064 

18.257 

T i 

5 Id. 700 

516.700 

518.700 

518.700 

518.700 

5 16 .700 

I l 

556.300 

554.190 

552.700 

552.960 

553.270 

553.830 

PCT SPAN 

95.0Q 

90.00 

85.00 

70.00 

50.00 

30.00 

D1 A 

33.207 

35.564 

35.921 

34.992 

36.420 

37.646 

bETA 2 

*6.356 

*6.22^ 

45.157 

44.341 

42.69b 

42.243 

etTA 2A 

3.750 

3.940 

3.690 

2.580 

2,350 

3.600 

V 2 

SIB.&6 

517.47 

514.10 

511.32 

511.02 

518.07 

V 2 A 

366.63 

377.79 

374.28 

404.66 

416.62 

420. B7 

Vi 2 

3**. 77 

35B.01 

362.51 

365.64 

375.43 

383.27 

VZ 2 A 

365.60 

376.89 

373.49 

*04.20 

*16.13 

419.60 

V-THETA 2 

367.75 

373.63 

364.51 

357.33 

346.41 

348.05 

V-THtTA 2A 

25.29 

25.96 

2*. 09 

IB. 21 

IT. OB 

26,41 

H 2 

0.4581 

0.4577 

0.4552 

0.4526 

0.4522 

0.45B4 

« ZA 

0.3382 

0.3309 

0.3282 

0.3555 

0.3661 

0.3696 

TURN(PK) 

44.607 

42.282 

41 .465 

41.754 

*0.330 

38.609 

UUBAR 

0.0b 1 1 

0.09B3 

0.0961 

0.0438 

0.026 2 

0.0644 

LOSS PARA 

0.0273 

0.O334 

0.0330 

0.0156 

0.0097 

0.0324 

OF AC 

□.*902 

0.4989 

0.5002 

0.4448 

0.4242 

0.4279 

EFFP 

0 .63 J 2 

0.6049 

0.6103 

0.8916 

0.9278 

0.7706 

INC ID 

-1.810 

2.635 

4.866 

6.310 

5.992 

6.374 

DEVH 

12.582 

15.252 

15.000 

13.555 

13.361 

15,264 

P £. 

16.0b* 

16.0*3 

IB. 002 

16.073 

18.084 

16.257 

P 2 A 

17.66 7 

17.606 

17.773 

17,970 

18.022 

18.050 

T / 

556.300 

554.190 

552.700 

552.960 

553.270 

553.830 

T 2 A 

556.300 

554.190 

552.700 

552.960 

553.270 

553.830 

UUbAR F S 

J • L 7 76 

0.13*2 

L .096 5 

O.C63* 

0.0723 

0.0732 

P2 FS 

13.07* 

lfl.059 

lfl.003 

ie.176 

18.201 

18.227 

LOSS PARA FS 

J.J261 

0.035* 

0.0331 

0,0297 

0.0267 

0.U28 1 


12.00 

7.1L 

3.00 

PCT SPaN 

40.321 

*0.737 

4 1.0b5 

dia 

0.000 

0.000 

0.000 

BETA 0 

0.000 

0.000 

0.000 

BETA 1 

333.14 

333.1* 

333.14 

V 0 

334.99 

323.42 

294.66 

V i 

333.05 

333.05 

333,05 

V7 0 

334.91 

323.33 

2V*,7b 

VZ 1 

0.00 

0.00 

0.00 

V-THETA 0 

0.00 

0.00 

' o.ou 

V-TH1TA 1 

0.3011 

0.3011 

0.3011 

M 0 

0.3028 

0.2921 

0.2660 

M 1 

0.0 

0.0 

0*0 

TURN 

Q.31V3 

0.3897 

0.5572 

UUBAk 

-0. 006 

0.029 

0.115 

□FAC 

0.0347 

-0.1769 

-0.6585 

£FFP 

O.OOOi 

O.OOOi 

0.0001 

INCIG 

—0.000 

-0.000 

-0.000 

DEVH 

14.962 

14,962 

l*.9bi 

P 0 

14.671 

14.60b 

14.45* 

P 1 

518.700 

516.700 

516.700 

T 0 

51d.7oa 

518.700 

5 18 .700 

T 1 

15.00 

10.00 

5.00 

PCT SPAN 

39.405 

39.791 

*0.176 

1)1 A 

0.000 

O.LOO 

O.GOL 

bETA 1 

44.409 

47.066 

50.50* 

BETA i 

61.649 

62.666 

6*. 894 

BETA (PR) 1 

40.89U 

*3.518 

47.278 

B ETA ( PR ) 2 

360.45 

3*8.98 

318.81 

V 1 

494.65 

477.75 

*55.36 

V 2 

35R ,07 

346.49 


V2 1 

352.92 

324.75 

289.20 

VZ 2 

0.00 

0.00 

0.00 

V-TNETA l 

345.71 

349.30 

35U.86 

V-THETA 2 

755.2 

755.7 

74.7.* 

VIPR) 1 

*67.7 

*4fc * 7 

*»27.U 

V ( PR ) 2 

-663. b 

-670.3 

-675.9 

VTHtTA PR 1 

-305. b 

-306.* 

-313.2 

VTHETA PR 2 

663.61 

670.33 

675.95 

U 1 

651.30 

657.66 

664.05 

U 2 

0.3263 

0.3157 

0.2879 

H 1 

0.4365 

0.4206 

0.3996 

M 2 

0.6836 

0.663b 

0.6749 

Hi PR) | 

0.4125 

0 .3950 

0.3 7*9 

Hi PR) 2 

20.693 

IV. 083 

17.573 

TURNCPK) 

0.1352 

0.1727 

0,190b 

U lib Aft 

0.0355 

0.0439 

0.0457 

LOSS PARA 

0.5381 

0.5668 

0.5935 

DFAC 

0.8660 

0.8295 

0.8031 

fcFFP 

0.8640 

0.6246 

0.7*7* 

iff 

2.972 

0.3t9 

-3,251 

1 NO It) 

9.265 

10.379 

11.302 

DfcVH 

14.671 

14.606 

14**54. 

P I 

lb. 043 

17.660 

17.666 

P 2 

516,700 

518.700 

518.700 

1 1 

555.260 

555.900 

557.090 

T 2 


15.00 

10.00 

5.00 

PCT Span 

38.919 

39.276 

39.633 

UIA 

45.376 

48.720 

53.105 

BETA 2 

4.741 

5.252 

>.842 

BETA 2 A 

487.32 

466.37 

440.24 

V 2 

308,50 

374.95 

366.53 

V 2A 

342.02 

307.43 

264.1b 

VZ 2 

386.86 

373.04 

364.25 

VZ 2A 

346 .5 * 

350.19 

351.81 

V-THtTA 2 

32.09 

3* .29 

37.27 

V-THfcTA 2 A 

0,4296 

0.4102 

0.3861 

H 2 

0.3402 

0.3279 

0.3200 

H 2A 

*0.589 

43.420 

47,213 

TURN (PR) 

0.1217 

0.0902 

0.0124 

UUBAR 

0.0481 

0.0359 

0.0050 

LOSS PARA 

0,4601 

0.4688 

0.4576 

OFAC 

0.6876 

0.7607 

0.9620 

EFFP 

6.668 

5.548 

—6.097 

INC 10 

17,179 

17.927 

10.690 

DEVH 

18.043 

17.860 

'IT « 666 

P 2 

17.781 

17.683 

17.6*5 

P 2A 

555,260 

555.900 

557. 090 

T 2 

555.260 

555.900 

557.090 

T 2A 

0.1096 

0.1185 

J.1076 

UUBAR FS 

19,013 

17.921 

17.850 

P2 FS 

0.0*33 

0.0*71 

J.i‘*33 

LOSS PARA 


172 



Table A-3, Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 90, 17 Equivalent Rotor Speed = 3796.33 Equivalent Weight Flow = 76. 85 

Uniform Inlet 


INLET 



PCT SPAN 

96. ao 

92.00 

6 6.90 

71.00 

49*50 

28.10 

12.0 0 

7.1G 

3*06 

PCT SPAN 


01 A 

33.122 

33.529 

33*962 

35.312 

37*137 

38.954 

40.321 

40.737 

41.065 

OIA 


BETA 0 

0.000 

0.000 

o.ooo 

0.000 

0.000 

0*000 

0.000 

0.000 

0.000 

BETA 0 


BETA 1 

0.000 

0.000 

0.000 

0*000 

0*000 

0.000 

0*000 

0.000 

0.000 

BETA 1 


V 0 

296.70 

296.70 

298.70 

296.70 

290*70 

298*70 

298.70 

296.70 

298.70 

V 0 


V 1 

313. 7i 

323*60 

320.27 

313.11 

309.71 

308.14 

296.97 

201.44 

254.61 

v i 


VZ 0 

296.70 

298.70 

298*70 

298.69 

29B.60 

298.65 

298.62 

296.62 

298 .62 

VZ o 


VZ 1 

313.71 

323.60 

320.26 

313.11 

309.68 

306.0V 

298.89 

281.36 

254.54 

VZ 1 


V-THETA 0 

0.00 

o.oc 

0.00 

0 .00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 0 


V-THETA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0.00 

0.00 

o.uo 

V-THETA 1 


N 0 

0.2695 

0*2695 

0*2695 

0.2695 

0*2695 

0.2695 

0.2695 

0.2695 

0.2695 

M 0 


M 1 

0.2632 

0.2925 

0.2692 

0.2627 

0.2796 

0.2701 

0*2697 

0.2537 

0.2292 

M 1 


TURN 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.u 

0.0 

TURN 


OUtiAR 

0.4D93 

0.2462 

0.2240 

0.2572 

0.2711 

0.2766 

0.3333 

0.4267 

0.5622 

UUBAR 


DFAC 

—0.050 

-0.064 

-0.072 

-0.048 

-0.037 

-0.032 

-0.001 

0.05e 

0. 146 

dfac 


EFf P 

0-2044 

0.4225 

0.4072 

0*263) 

0.2213 

0.1923 

0.0058 

-0.3640 

-0.9124 

EFFP 


INCIO 

0.0001 

0*0001 

0.0001 

0*0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

INC1D 


DEVM 

-0.000 

-0.000 

-0*000 

-0.000 

-0.000 

-0.000 

-0*000 

-0.000 

-0 . 000 

OEVM 


P 0 

1*.914 

14.914 

14.914 

14.914 

14.914 

14*914 

14.914 

14.914 

14.914 

P 0 


P 1 

14.614 

14.733 

14.750 

14.725 

14.715 

14.711 

14.669 

14.599 

14.487 

P 1 


T 0 

516.700 

516.700 

516.700 

518.700 

518.700 

518.700 

518.700 

516.700 

516.700 

T 0 


T 1 

516*700 

516.700 

518. 70D 

510.700 

518.700 

516.700 

516.700 

518.700 

518.700 

T 1 

ROTOR D 

PCT SPAN 

95. ou 

90.00 

85.00 

70-00 

50.00 

30.00 

U1 

O 

o 

10.00 

5.00 

PCT SPAN 


OIA 

33.236 

33.62 l 

34.007 

35.164 

36.706 

38.246 

39.405 

39.791 

40.176 

DIA 

ROTOR — L»t • 

fctTA I 

0.000 

D.GOO 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

BETA 1 

ROTOR -T.E. 

BETA 2 

50.600 

49.706 

49.583 

46.721 

46.160 

47.667 

50.810 

53.034 

57.112 

BETA 2 


BETA IPR } 1 

60.166 

56.436 

56.507 

59.994 

61.718 

63.007 

64,369 

65.867 

68.049 

BETA ( PR ) 1 


QETA4PR) 2 

24.660 

20.477 

29.106 

31.492 

38.296 

38.292 

40.547 

44.927 

48,526 

BETAEPR) 2 


V 1 

314.39 

341.10 

344.43 

337.27 

330.52 

328.83 

321.20 

303.13 

274.01 

V 1 


V l 

515.93 

500.16 

501.93 

504.02 

476.21 

498. S2 

496.78 

472,77 

456.16 

V 2 


VZ 1 

314.33 

341.02 

344*39 

337.25 

330.11 

327.50 

319.09 

300.97 

273.02 

VZ 1 


VZ 2 

327.47 

323,45 

325.42 

332.52 

318.41 

334.34 

313*51 

278.64 

246.5 2 

VZ 2 


V— THETA 1 

C.GO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.oo 

0.00 

V-THETA 1 


V-THETA 2 

398.66 

361.48 

382.14 

378.77 

356.18 

369.59 

384.53 

381.19 

384.33 

V-THETA 2 


V I PR 1 1 

632.3 

651.6 

659.3 

674.4 

696.9 

722.1 

73B.6 

737.0 

731.0 

V ( PR ) 1 


V<PR> 2 

361.0 

36 6.0 

372.5 

390,0 

406.5 

426.5 

413.4 

394.3 

375,9 

VtPRl 2 


VTHETA PR1 

-546.5 

-555.) 

-562.1 

-584. D 

-613.5 

-642.9 

-665. 1 

-671.0 

-677.4 

VTHETA PR 1 


VlHfcTA PR2 

-isi .v 

-175.4 

-181.2 

-203.7 

-251.6 

-264,0 

—260 » t 

-277.9 

-261.2 

VTHETA PR2 


U 1 

548.54 

555.14 

562.15 

583.99 

613.53 

642.94 

665.06 

671.79 

677.43 

U 1 


U 2 

550.53 

556.92 

563.31 

582.47 

608.02 

633.57 

652.73 

659.12 

665.50 

U 2 


M l 

0.2639 

0.3084 

0.3115 

0.3049 

0.2987 

0.2971 

0.2901 

0*2735 

0.2477 

H 1 


M 2 

0 .4551 

0.4414 

0.4434 

0.4453 

0.4214 

0.4396 

0.4368 

0.4146 

0.4CD9 

N 2 


RCPRJ 1 

G.570B 

0.5691 

0.5962 

0.6096 

0.6298 

0.6525 

0.6671 

0.6651 

0.6588 

1 


HI PR) 2 

0.3184 

0.3246 

0.3290 

0.3445 

0.3562 

0.3759 

0*3634 

0.3457 

0.3206 

H(PR) 2 


Turn | pr ) 

35,302 

29.957 

29.399 

28.502 

23.406 

24.675 

23.766 

20.090 

19.492 

TURNI PK 1 


UUDAfl 

0.1041 

0.1342 

0.1352 

0*1257 

0.1370 

0.1474 

0.208) 

0.2394 

0.2548 

UUBAR 


LOSS PARA 

0.0274 

0.0346 

0.0351 

0.0330 

0.0346 

0.0389 

0.0549 

0.0594 

0.0590 

LOSS PARA 


OP AC 

0.6120 

0.6072 

0.6073 

0.5943 

0,5805 

0.5803 

0.6194 

0.6447 

0.6704 

OFAC 


EFFP 

0.6696 

0.852? 

0.8601 

0.9101 

0.8537 

0. B 772 

0.8257 

0.7784 

0.7604 

EFFP 


EFF 

0.6655 

0.6484 

0.6766 

0.9074 

0.6494 

0.6734 

0.8203 

0.7716 

0,7532 

EFT 


INC ID 

7.755 

7.522 

7.929 

7.952 

7.719 

7.026 

5.702 

3.585 

- 0.00 I 

INCIO 


DtVN 

9.731 

14.31? 

14.472 

12.851 

15.086 

10.730 

8.922 

11.708 

12.552 

DEVH 


P l 

14.614 

14.733 

14.750 

14.725 

14.715 

14.711 

14.669 

14.599 

14.487 

P 1 


P 2 

18.158 

18.036 

18.097 

18.186 

18.016 

18.259 

18.198 

11.965 

11.853 

P 2 


T 1 

518.700 

518.700 

518.700 

518.700 

518.700 

510.700 

518.700 

518.700 

510.700 

T 1 


T 2 

557.060 

555.070 

554.310 

554.260 

555.050 

556.520 

558.670 

559.740 

561.070 

T 2 

STATOR i> 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30.00 

15,00 

10.00 

5.00 

PCT SPAN 


OIA 

33.207 

33.564 

33.921 

34.992 

36.420 

37.846 

38.919 

39.276 

39.633 

OJA 

STATGR-l.t. 

BETA 2 

50.991 

49.419 

48 .690 

40.789 

47.507 

47.715 

52.039 

55.930 

60.510 

BETA 2 

STaTOR-1 .L • 

BETA 2 A 

3.760 

4.130 

4.020 

3.360 

2.330 

2.291 

3.321 

4.661 

6.022 

BETA 2A 


V 2 

513.14 

502.46 

509.00 

504.02 

403.93 

500.89 

489.22 

461.56 

442.93 

V 2 


V 2A 

381.55 

369.86 

366.55 

361.96 

364.64 

391.63 

364.22 

354.05 

354.77 

V 2A 


VZ 2 

322.99 

326.86 

336.00 

332*03 

326.79 

336.62 

300.73 

256.30 

217.93 

V2 2 


VZ 2A 

380.71 

368.89 

365.63 

381.25 

384.19 

391.09 

363.31 

353.37 

352.44 

VZ 2A 


V-THETA 2 

396.73 

381.60 

382.32 

379.13 

356.72 

370.35 

385.46 

382.16 

385.35 

V-THETA 2 


V-THETA 2A 

25.15 

26.64 

25.69 

22.38 

15.63 

15,64 

21.06 

2B.B1 

37.18 

V-THETA 2A 


H 2 

0.4525 

0*4435 

0.4499 

0.4453 

0.4266 

0.4415 

0.4299 

0.4044 

0.3671 

* 2 


M 2A 

0.3334 

0.3236 

0.3206 

0*3347 

0.3368 

0.3426 

0.3174 

0.3089 

0.3084 

M 2A 


TURNI PR > 

47.211 

43.266 

44.668 

45.423 

45.159 

45.390 

40.672 

51.231 

54.443 

TUAN ( PR } 


UUBAR 

0.0755 

0.0650 

0.0969 

0.1044 

0,0273 

0.1096 

0*1623 

0.1151 

0.0606 

UUBAR 


LOSS PARA 

0.0254 

0.0221 

0.0333 

0.0370 

0.0101 

0.0422 

0.0722 

0.0459 

0.0244 

LOSS PARA 


OFAC 

0.501b 

0.5046 

0.5213 

0*4943 

0.4671 

0.4922 

0*5524 

0.5394 

0.5183 

DFAC 


EFFP 

0.6434 

0.6661 

0.6128 

0.7716 

0.9310 

0.7374 

0*6155 

0.7340 

0.0399 

EFFP 


INC I U 

0.624 

6.031 

6.399 

10*758 

10.801 

11.846 

13.333 

12.769 

1*313 

INCIO 


DEVH 

12.612 

15*442 

15.330 

14.335 

13*341 

13.955 

15.759 

17*331 

10.869 

DEVH 


P 2 

18.156 

IB. 036 

18.097 

18.166 

18.016 

18.259 

16.196 

17.965 

17.853 

P 2 


P 2 A 

17*978 

17.666 

17.670 

17.947 

11.958 

16.009 

17.803 

17.745 

17.747 

P 2A 


T 2 

557.060 

555.070 

554.310 

554.260 

555.030 

556.520 

558.870 

559*740 

561. 07C 

T 2 


T 2A 

557*060 

535.070 

554.310 

554*260 

595*050 

554*320 

550*070 

559.740 

561.070 

T 2A 


UUUAR FS 

v-l;>62 

0.1273 

0.1197 

0*1198 

0*1296 

0.1510 

0.1706 

0,1742 

2.1691 

UUBAR FS 


P2 FS 

m .239 

19. 198 

IB. 158 

19.229 

16*264 

18*371 

18.168 

10,102 

lti.002 

P2 FS 


LOSS PARA FS D.^357 

0*0433 

0*041 1 

0 * 0424 

0*0479 

0*0561 

0*0675 

0. J695 

J ♦ C 6 7 3 

LOSS PARA FS 
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Table A-3. Blade Element Performance (Continued) 

Stage O, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 69, 80 Equivalent Rotor Speed = 2938. G1 Equivalent Weight Flow = 92.54 

Uniform Inlet 


INLET 

PC T SPAN 

96.00 

92.00 

66.90 

71.00 

49.50 

28.10 

12.00 

7.10 

3.00 

PCT SPAN 


OIA 

33.122 

33.529 

33.962 

35.312 

37.137 

38.954 

40.321 

40.737 

41. UBS 

OIA 


BETA 0 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

BETA 0 


BETA 1 

0 .OOD 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0*000 

BETA 1 


V 0 

363.13 

363.13 

363.13 

363.13 

363.13 

363.13 

363.13 

363,13 

363.13 

V 0 


V 1 

378.92 

395.70 

392.71 

386.20 

378.89 

377.56 

366.30 

341.24 

315,61 

V 1 


VZ 0 

363.13 

363.13 

363.13 

363.13 

363*11 

363.07 

363,04 

363.03 

363,04 

VZ 0 


VZ 1 

378.92 

395.70 

392.71 

386*19 

378.86 

377.52 

366.21 

341.15 

315.53 

VZ 1 


V-THETA 0 

0.00 

0.00 

0.00 

0.00 

0*00 

0.00 

0.00 

0.00 

0.00 

V-THETA 0 


V '•THETA 1 

0.00 

0.00 

0.00 

0.00 

o.oo 

0.00 

0.00 

0.00 

0.00 

V-THETA 1 


M 0 

0.3268 

0.3266 

0.3288 

0.3288 

0.3268 

0-32B8 

0*3268 

0.3288 

0*3266 

H 0 


M 1 

0.3634 

0.3590 

0.3562 

0.3501 

0.3433 

0.3421 

0.3317 

0.3005 

0.2B50 

M 1 


turn 

0.0 

0.0 

O.D 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

Turn 


UUbAK 

0.4464 

0.2491 

0.2303 

0 .2 680 

0.2680 

0.2775 

0.3435 

0.4879 

0.6266 

UUBAR 


OFAC 

-0.043 

-0.090 

—0. OB 1 

-0.064 

-0.043 

-0.040 

-O.U09 

0.060 

0*131 

OF AC 


EFFP 

0.1706 

0.4393 

0.4341 

0.33 72 

0.2558 

0-2331 

0*0502 

-0.3275 

—0 *6642 

EFFP 


INCIO 

0.0001 

G.OOQ1 

0.0001 

0.0001 

0.0001 

0.0001 

O.DOOl 

0.0001 

0.0001 

INCIO 


OEVM 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-o.ooo 

-0.000 

OEVM 


P 0 

16.026 

15.020 

15.028 

15.028 

15.028 

15.028 

15.026 

15.028 

15.028 

P 0 


P 1 

14.545 

14.758 

14.779 

14.738 

14.738 

14.72B 

14.656 

14.500 

14.349 

P 1 


T 0 

518.700 

518.700 

518*700 

518.700 

518.700 

518.700 

518.700 

516*700 

516.700 

T 0 


T 1 

510.700 

518.700 

516.TOO 

516.700 

510.700 

518.700 

518.700 

518.700 

516.700 

T 1 

ACT Ck b 

PCT SPAN 

95.00 

90.00 

B5.0O 

70.00 

50.00 

30.00 

15.00 

10.00 

5,00 

PCT SPAN 

ROTOR — L « E ■ 

OIA 

33. 236 

33.621 

34.007 

35. 164 

36.706 

38.248 

39.405 

39.791 

40. 176 

OIA 

BfcTA 1 

0.000 

o.ooo 

0.000 

0.000 

0.000 

0.000 

0*000 

0.000 

0.000 

BETA 1 

ROTOR -T *E « 

BETA 2 

32.848 

29.943 

29.235 

28.169 

27.063 

25.254 

24.618 

26.395 

29.951 

BETA 2 


BETA (PR ) 1 

40.195 

45.796 

45.742 

47.263 

49*533 

51.029 

52.698 

54*866 

57.094 

BETA ( PR ) 1 


BE TA C PR J 2 

23.948 

24.453 

24.057 

24.796 

28.698 

32.731 

36.906 

41.663 

51.185 

BETA! PR) 2 


V 1 

379.78 

418.03 

424.06 

417.70 

405*65 

404.22 

394.80 

368.55 

341.54 

V 1 


V 2 

4b5 .49 

482 .68 

496.67 

512.76 

499.61 

487.33 

4A0 r R5 

411-92 


if 2 


VZ 1 

379.71 

417.93 

424.01 

417.66 

405.15 

402.59 

392*20 

365.93 

339.31 

VZ 1 


VZ 2 

391.04 

418.23 

433.39 

452.01 

444.70 

440.05 

417.84 

367,91 

283.15 

VZ 2 


V-THETA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

V-THtTA 1 


V-THETA 2 

252.47 

240.91 

242.57 

242.05 

227.20 

207.5$ 

191.46 

182.60 

163.16 

V-THETA 2 


V ( PR \ l 

569.7 

599.5 

607.6 

615.5 

624.6 

641.2 

640.0 

637.4 

625.8 

VI PA) 1 


VC PR) 2 

427.9 

459.5 

474.6 

497.9 

507.2 

523.6 

523*6 

493.6 

452.4 

VI PR) 2 


VTHETA PR 1 

-424.6 

-429.7 

-435.1 

—452 . Ci 

-474.9 

-497.7 

—514. 8 

-520.0 

-524.4 

VTHETA PR 1 


VlHETA PR2 

-173*7 

-190.2 

-193.5 

-208.8 

-243.4 

-282.6 

-313.8 

-327.6 

-352.0 

VTHETA PR 2 


U i 

424.61 

429.71 

435.14 

452.05 

474,92 

497.68 

514.80 

520.01 

524.37 

U 1 


u 2 

426.15 

431.09 

436.04 

450.87 

470.65 

490.42 

505.2 6 

510.20 

515*14 

U 2 


M 1 

0.3442 

0.3798 

0.3854 

0.3795 

0.3682 

0.3669 

0.3581 

0.3338 

0.3088 

M 1 


* 2 

0.4159 

0.4325 

0*4461 

0.460B 

0.4466 

0.4375 

0.4131 

0.3680 

0.2912 

M ? 


fMPRJ 1 

0.5163 

0.5447 

0.5522 

0.5592 

0.5670 

0.5820 

0.5885 

0.5772 

0.5658 

MCPR) I 


Ml PR) 2 

0 . 3824 

0.4117 

0.4263 

0.4475 

0.4554 

0.4702 

0.4693 

0*4410 

0.4020 

MCPRJ Z 


TURN l PR ) 

24.243 

21.338 

21.003 

22.466 

20.814 

18.236 

15.698 

13.093 

5.837 

TURN! PR) 


UUbAK 

0 .09 lb 

0.0995 

0,0709 

0.0289 

0.0381 

0.0332 

0.0445 

0.0840 

0.1470 

UUBAR 


LOSS PARA 

0.0242 

0.0266 

0.0192 

0.0081 

0.0108 

0.0094 

0.0124 

0.0220 

0.0326 

LOSS PARA 


uf AC 

0.3775 

0.3516 

0.3375 

0.3118 

0.3043 

0.2911 

0.2943 

0.3250 

0.3687 

OFAC 


EFFP 

0.7614 

0.7667 

0.87B5 

0.9405 

0.9093 

0.9125 

0 .8662 

0.7667 

0.5631 

EFFP 


6 F F 

0.Z57B 

0.7634 

0.8767 

0.9395 

0.9079 

0.9112 

0.8643 

0.7638 

0.5591 

EFF 


1NLIU 

-4.236 

-5.120 

-4.836 

-4. 780 

-4.471 

—.971 

-6*003 

-7.455 

-11.077 

INCIO 


OEVM 

0.799 

10.293 

9.423 

6.155 

5.488 

5.172 

5.2B4 

6 *545 

15.211 

OEVM 


P l 

14.546 

14.756 

14.779 

14.738 

14.738 

14.728 

14.656 

14*500 

14.349 

P 1 


P 2 

lb. 129 

16.252 

16.390 

16.533 

16.461 

16.369 

16.160 

15*802 

15.301 

P 2 


T 1 

516.700 

519.700 

510.700 

516.700 

518.700 

5 18 . 700 

518.700 

518.700 

518*700 

T 1 


T 2 

539.220 

537.670 

536.450 

537.130 

537.040 

536. 150 

535.660 

535*590 

535-870 

T 2 

STATOR 0 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30.00 

15.00 

10*00 

5.00 

PCT SPAN 

STATCR-L.E. 

D1A 

33.207 

33.564 

33.921 

34.992 

36.420 

37.848 

38.919 

39.276 

39.633 

OIA 

BETA 2 

33.046 

29.804 

20*806 

28.203 

26.753 

25.186 

25*046 

27.094 

31.052 

BETA 2 

STATOR-T 

bETA 2A 

1.450 

1.300 

1.010 

0.100 

-0.700 

0.500 

1.500 

0.400 

—3*251 

BETA 2 A 


V 2 

463.07 

484.8 7 

503.69 

512.76 

503.78 

489.29 

454.00 

402.52 

317.63 

V 2 


V 2A 

410.40 

445.18 

458.32 

496.21 

493.03 

487.13 

441.78 

416*10 

396.18 

V 2 A 


VZ 2 

388.16 

420.73 

441.34 

451.79 

451.40 

442.3 2 

410*73 

357.82 

271.70 

VZ 2 


VZ 2 A 

418.27 

445.05 

458.23 

496.14 

492.83 

486. B2 

441*27 

415.72 

397.12 

VZ 2A 


V-THtTA 2 

252.52 

240*99 

242.69 

242.28 

227.55 

208.01 

191.92 

103*06 

163*59 

V-THtTA 2 


V-THETA 2A 

10.59 

10- 10 

8.06 

0.67 

-6.02 

4.25 

11,56 

2.90 

-22.56 

V-THETA 2A 


M 2 

0.4137 

0.4345 

0.4526 

0.4608 

0.4543 

0.4393 

0.406 7 

0.3594 

0*2821 

M 2 


M 2A 

0.3726 

0.3978 

0.4104 

0.4453 

0.4424 

0.4373 

0*3954 

0.3718 

0.3553 

M 2A 


TURN {PR) 

31.596 

28.503 

27.794 

28.097 

27.437 

24.659 

23,508 

26.651 

36*247 

TURN I PR | 


UUBAR 

0*1090 

0.063 1 

0*0761 

-0.0005 

-0.0132 

— O.OOT5 

0.1046 

0.0030 

-0.4450 

UUBAR 


LOSS PARA 

0.0367 

0.0215 

0.0262 

-0.0002 

—0.0049 

-0.0029 

0.0415 

0.0012 

-0.1792 

LOSS PARA 


OFAC 

0.2725 

0.2441 

0.2506 

0.1999 

0.1967 

0.1655 

0.1853 

0.1463 

-0.0162 

OFAC 


EFFP 

0.4444 

0.6276 

0.5919 

1.0064 

1.2422 

1.7871 

-0.8441 

1-0419 

0.2606 

EFFP 


INCIO 

-17.122 

-13.584 

-11.485 

-9.827 

-9.950 

-10.675 

-13.651 

-16*068 

-20.145 

INCIO 


DtVM 

10.202 

12.612 

12.320 

11.075 

10.312 

12.146 

13.940 

13*080 

1,606 

OEVM 


P 2 

16.129 

16.252 

16.390 

16.533 

16.461 

16.369 

lb. 160 

15.802 

15.301 

P 2 


P 2A 

15.934 

16.127 

16.226 

16.534 

16*490 

16.385 

15,978 

15.790 

15.667 

P 2A 


T 2 

539.220 

537.670 

536.430 

537.130 

537.040 

536. 150 

535.680 

535.590 

535.870 

T 2 


T 2a 

539.220 

537.670 

536.450 

537.130 

537.040 

536.150 

535.680 

535.590 

535-670 

T 2A 


UUBAR FS 

0. 14QD 

0.0929 

0.1579 

0.0256 

0,0252 

0.0353 

0.1917 

0*2429 

0*2391 

UUBAR FS 


P2 FS 

16.194 

16.316 

10.590 

16,593 

16,547 

16.460 

16.347 

16*229 

16*040 

P2 FS 


LOSS PARA FS 0,.>471 

0.0316 

0.0593 

0. C; 102 

0.0093 

0.0136 

0.0760 

0.0971 

0.0963 

LOSS PARA 
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Table A- 3. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 70. 10 Equivalent Rotor Speed = 2951,37 Equivalent Weight Flow ~ 82.65 

Uniform Inlet 


INLET 


PCT SPAN 

96*80 

92*00 

86.90 

71.00 

49.50 

28*10 

12.00 

7*10 

3.00 

PCT SPAN 

DIA 

33.122 

33.529 

33*962 

35.312 

37*137 

36*954 

40.321 

40.737 

41.065 

DIA 

BETA 0 

0*000 

0*000 

0.000 

0.000 

o.ooo 

0.000 

O.OOO 

0-000 

0.000 

0.000 

BETA 0 

BETA 1 

0*000 

0*000 

0*000 

0.000 

0.000 

0.000 

0.000 

0.000 

BETA 1 

V 0 

322*90 

322*90 

322.90 

322.90 

322.90 

322*90 

322*90 

322.90 

322.90 

V 0 

V 1 

340.66 

345*72 

336*74 

326*50 

323.69 

329.61 

317.58 

304.15 

282.01 

V 1 

V2 0 

322.90 

322.90 

322.90 

322*90 

322*68 

322*85 

322*82 

322.82 

322*62 

VZ 0 

V2 l 

340*66 

345.71 

338.74 

328.49 

323.67 

329.55 

317*50 

304.07 

281*94 

VZ 1 

V- THETA 0 

0.00 

0.00 

0.00 

0*00 

0*00 

0.00 

0.00 

0.00 

0.00 

V-THETA 0 

V- THETA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0*00 

V-THETA 1 

N 0 

0*2917 

0.2917 

0.2917 

0.2917 

0.2917 

0*2917 

0.2917 

0.2917 

0.2917 

M 0 

N 1 

0.3080 

0.3127 

0.306 2 

0*2968 

0.2924 

0*2978 

0*2668 

0.2745 

0*2542 

M l 

TURN 

0*0 

0.0 

0.0 

0*0 

0.0 

0.0 

0.0 

0.0 

0*0 

TURN 

UUBAR 

0.3703 

0.23B6 

0.2208 

0*2243 

0.2366 

0*2600 

0.3478 

0.4309 

0.5721 

UUBAR 

DFAC 

-0*055 

-0.071 

-0.049 

- 0.017 

-0.002 

-0.021 

0. 016 

0.058 

0.127 

OFAt 

EFFP 

0*2389 

0.3677 

0*3197 

0*1365 

0.0206 

0.1425 

-0.1069 

-0.3665 

-0.7322 

EFFP 

INCXU 

0.0001 

O.OOC1 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0*0001 

INC ID 

DEV* 

-0*000 

-0.000 

-0.000 

-0*000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

DEVM 

P 0 

14.936 

14.936 

14.936 

14.936 

14.936 

14.936 

14.936 

14.936 

14*936 

P 0 

P 1 

14.619 

14*732 

14.747 

14.744 

14.732 

14.714 

14-638 

14.567 

14.446 

P 1 

T 0 

516.700 

516.700 

51B.700 

518.700 

516.700 

518.700 

518.700 

51B.70O 

518.700 

T 0 

T 1 

518.700 

518.700 

518.700 

518.700 

518.700 

518.700 

518.700 

518*700 

516.700 

T 1 

ROT UR D PCT SPAN 

95.00 

90*00 

85.00 

70.00 

50*00 

30.00 

15.00 

10.00 

5*00 

PCT SPAN 

DIA 

33.236 

33.621 

34.007 

35.164 

36.706 

38.248 

39.405 

39.791 

40.176 

DIA 

ROTGR -l.E • BETA l 

0*000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

BETA 1 

ROTOR -T.E . BETA 2 

39.175 

36.812 

35.971 

34.334 

33.383 

32.314 

32.904 

35.259 

38.451 

©ETA 2 

BETA (PR) 1 

51.325 

49.826 

50.164 

52.050 

54.107 

54.954 

56.735 

58.060 

60.108 

BETA ( PR J 1 

BETA ( PR) 2 

24.708 

25.953 

26.800 

28.283 

31*144 

33*665 

37.054 

40.150 

48.693 

BETA ( PR > 2 

V 1 

341.41 

364.46 

364.62 

354.10 

345.61 

352.01 

341.43 

327.93 

304.72 

V 1 

V 2 

433.05 

437.87 

439.62 

449.10 

448.31 

447.70 

432.07 

405.69 

342.69 

V 2 

V2 l 

341.34 

364.3B 

364.58 

354.06 

345.18 

350.59 

339.18 

325.60 

302.74 

VZ 1 

V2 2 

335.69 

350.54 

355.78 

370.85 

374.19 

377.64 

361.93 

330.47 

267.79 

VZ 2 

V-THE1A 1 

0*00 

0.00 

0.00 

0*00 

o.oo 

0*00 

0.00 

0,00 

0.00 

V-TMETA 1 

V-THETA 2 

273.54 

262.35 

258.21 

253*29 

246.57 

238.99 

234.18 

233.64 

212.63 

V-THETA 2 

V(PR> l 

546.3 

564.9 

569.2 

575.6 

569 *0 

611.4 

619.6 

616.7 

608.5 

V(PR 1 l 

V(PR) 2 

369.5 

389.9 

398.6 

421.1 

437.4 

455.7 

454.5 

433.3 

406.3 

VIPRI 2 

VTHETA PR1 

-426.5 

-431.6 

-437.0 

-454.0 

-477.0 

-499.6 

-517.0 

-522.3 

-526.7 

VTHETA PR1 

v theta pr2 

-154.5 

-170.6 

-179.7 

-199.5 

-226.1 

-253.6 

-273.3 

-276.8 

-304.7 

VTHETA PR 2 

U l 

426.45 

431.5B 

437*03 

454.01 

476*96 

499.84 

517.04 

522 127 

526.65 

U 1 

U 2 

426.00 

432.97 

437.93 

452.83 

472.69 

492.55 

507.45 

512.42 

517.38 

U 2 

M 1 

0.3087 

0.3300 

0.3301 

0.3204 

0.3126 

0.3185 

0.3087 

0.2963 

0.2750 

N 1 

M 2 

0.3856 

0.3909 

0.3929 

0.4015 

0.4006 

0.4000 

0.3856 

0.3614 

0.3040 

M 2 

mpR> 1 

0.4939 

0.5114 

0.5153 

0.5210 

0.5327 

0.5531 

0.5602 

0.5572 

0.5491 

N 1 PR ) 1 

M ( PR > 2 

0.3293 

0.3481 

0*3562 

0.3765 

0.3908 

0.4071 

0.4056 

0.3860 

0.3605 

HI PR) 2 

TURN (PR > 

26.614 

23.866 

23.362 

23.766 

22.945 

21.031 

19.596 

17.827 

11.354 

TURN I PA J 

UUBAR 

0.0665 

0*0922 

0.0830 

0.0544 

0.0450 

0.0369 

0.0525 

0.0935 

0.1232 

UUBAR 

LOSS PARA 

0.0233 

0.0243 

0.0220 

0.0147 

0.0124 

0.0109 

0.0145 

0.0250 

0.0286 

LOSS PARA 

DFAC 

0.4688 

0.4462 

0.4345 

0.4038 

0*3916 

0.3852 

0*3965 

0.4290 

0.4549 

DFAC 

EFFP 

0.6267 

0.8563 

0.9058 

0.9383 

0.9477 

0*9608 

0.9495 

0.8913 

0*7493 

EFFP 

EFF 

0.6239 

0.8541 

0.9043 

0.9372 

0*9466 

0.9601 

0.9487 

0.6895 

0.7458 

EFF 

1NCAU 

-1.106 

-1.090 

-0.414 

0.007 

0.105 

-1.042 

-1*958 

-4.253 

-8.054 

INC 1 0 

DEVM 

9.5 58 

11.793 

12.166 

9.642 

7.933 

6*305 

5.432 

7.013 

12.717 

DEVM 

P 1 

14*619 

14.732 

14*747 

14.744 

14.732 

14.714 

14*638 

14.567 

14.446 

P l 

P l 

16.406 

16.447 

16.477 

16.579 

16.620 

16.630 

16.518 

16.325 

15.939 

P 2 

T l 

516.700 

51B.700 

518.700 

518.700 

518.700 

518.700 

518*700 

516.700 

518.700 

T 1 

T 2 

539*790 

538*110 

537.170 

537.560 

537-900 

537.930 

537*900 

537. 99Q 

538.510 

T 2 


STATOR D 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50*00 

30.00 

15*00 

10.00 

5-00 

PCT SPAN 


U1A 

33-207 

33.564 

33.921 

34.992 

36.420 

37.848 

38.919 

39*276 

39*633 

DIA 

STATQR-L »fc . 

BETA 2 

39.418 

36.639 

35.447 

34.376 

33.006 

32.226 

33.501 

36.258 

39.996 

BETA 2 

STATDR-T.E. 

BETA 2A 

2.210 

2.060 

1*880 

0.690 

0.520 

1.360 

2.611 

1*921 

-0.060 

BETA 2A 


V 2 

430.87 

439.77 

445.48 

449*10 

453.56 

449.49 

425*82 

396.53 

332*11 

V 2 


V 2A 

354.46 

362.06 

366.77 

401-34 

412.96 

413.44 

378*74 

359.02 

350.09 

V 2A 


VZ 2 

332.86 

352.87 

362.90 

370*60 

360.16 

379*90 

354.65 

319.35 

254-11 

VZ Z 


VZ 2A 

354.19 

361.82 

366*56 

401.26 

412*80 

413.06 

377.97 

356.50 

349.72 

VZ 2A 


V-THETA 2 

273.59 

262.44 

258.34 

253.53 

246.95 

239*48 

234-75 

234.23 

213*20 

V-THETA 2 


V-THtTA 2A 

13.67 

13.01 

12*03 

4.63 

3.75 

9*61 

16*56 

12.02 

-0.37 

V-TMETA 2 A 


H 2 

0.3838 

0*3926 

0.3963 

0*4015 

0.4054 

0.4017 

0*3799 

0.3531 

0.2945 

N 2 


M 2A 

0.3143 

0.3217 

0.3262 

0.3576 

0.3661 

0*3665 

0.3369 

0 .3 189 

0.3107 

H 2 A 


TURN (PR ) 

37.208 

34.578 

33*565 

33*660 

32*469 

30*634 

30*646 

34.268 

39.998 

TURN ( PR > 


UUBAR 

0.0865 

0*0821 

0.0828 

0.0052 

—0.0034 

0.0168 

0.1169 

0.0784 

-0*2348 

UUBAR 


LOSS PARA 

0.0291 

0.0279 

0.0285 

0*0019 

-0.0013 

0*0065 

0*0463 

0.0314 

-0.0947 

LOSS PARA 


DFAC 

0.3806 

0.3699 

0,3672 

0.3035 

0.2887 

0-2779 

0-3130 

0*3201 

0*2067 

DFAC 


EFFP 

0.7469 

0.7596 

0.7581 

0.9757 

1.0166 

0.6978 

0.4707 

0.5860 

-1.0150 

EFFP 


I NCI 0 

-10.749 

-6.749 

-4*844 

-3*654 

-3.699 

-3.639 

-5.203 

-6*912 

-19.207 

INC1D 


DEVM 

11.042 

13*372 

13*190 

11*665 

11-532 

13*025 

15*250 

14.599 

4.794 

DEVM 


P 2 

16.406 

16,447 

16.477 

16.579 

16*620 

16*630 

16.516 

16*325 

15.939 

P 2 


P 2A 

16.269 

16,311 

16*336 

16*570 

16.626 

16-600 

16.335 

16*219 

16*157 

P 2A 


T 2 

539.790 

538.110 

537,170 

537*560 

537.900 

517-930 

537*900 

537-990 

536.510 

T 2 


T 2A 

539.790 

538* 110 

537*170 

537*560 

537*900 

537-930 

537*900 

537*990 

536.510 

T 2A 


UUBAR FS 

0.U576 

0*0630 

0.0729 

0*0234 

0.0307 

0.0322 

0*1430 

D.IS77 

0.2026 

UUBAR FS 


P2 F5 

16.357 

16.413 

16.459 

16,611 

16.682 

16*657 

16.565 

16.525 

16.4*.? 

P2 FS 


LOSS PARA 

FS 0.0193 

0.0214 

0.0251 

0,0085 

0.0117 

0*0124 

0*0566 

0.0792 

0.0817 

LOSS PARA 
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Table A-3, Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 69,75 Equivalent Rotor Speed = 2936.49 Equivalent Weight Flow - 71.37 

Uniform Inlet 


RDTUR -L.E. 
ROTOR -I.*. 


OCT SPAN 
DIA 

BETA 0 
BETA 1 

V 0 

V I 
VI 0 
VI l 

V-THETA O 

V "-THETA 1 
* 0 

« l 
Turn 

UUBAR 
OFAC 
EFFP 
INCID 
DEVM 
P 0 
P L 
T O 
T I 

PCT SPAN 
DIA 

BETA 1 
BETA 2 
BETAIPK) 1 
BETA | PR | 2 

V 1 

V 2 

V 2 1 

vz 2 

V— THETA 1 
V-THETA 2 
VI PR) 1 

V < PR I 2 
VTHETA Pftl 
VTHCTA PR2 
U l 

U 2 
H 1 
M 2 

MIPR) I 
H<PR) 2 
TURN I PR) 
UUBAR 
LOSS PARA 
DP AC 
EFFP 
EFF 
1NCIU 
DfcVH 
P 1 
P 2 
T 1 
T 2 


96. 00 
33.122 

0.000 

0.000 

270.95 

297.02 

278.95 

287.02 
0,00 
0.00 

0.2514 

0.2588 

0.0 

0.3749 

-0.029 

0.1377 

0.0001 

* 0.000 

14.678 

14.636 

516.700 

516.700 

95.00 
33.236 

0.000 
44.497 
55.872 
25.365 

287.63 
40V. 86 

287.57 
292.36 
0.00 
287.25 
512-6 

323.5 
~4Z4 .3 
— 138.6 

424.30 
425.84 
0.2594 
0.3641 
0.4622 
0.2874 
30.503 
0.0845 
0.0221 
0.5314 
0-8254 
0.8224 

10.216 

14.638 

16.554 

516.700 

541.270 


92.00 
33.529 

0.000 

0.000 

276.95 

290.94 

278.95 

290.94 

0.00 

0.00 

0.2514 

0.2624 

0.0 

0. 2341 
—0.043 
0.2774 
0.0001 
-0.000 
14.B76 
14.720 

518.700 

516.700 

90.00 
33.621 

0.000 

42.473 

54.516 

28.073 

306.18 

403.13 

306.11 

297.34 

0.00 

272.20 

527.4 

337.0 
-429.4 
-158.6 

429.40 
430,78 
0.2763 
0.3585 
0.4760 
0*2997 
26.438 
0 . 1020 
0.0264 
0.5126 
0.8259 
0.8231 

3.6U0 

13.913 

14.726 

16.514 

518.700 
539.650 


66.90 

33.962 

0.000 

0.000 

278.95 

289.16 

27B.95 

289.16 

0.00 

0.00 

0.2514 

0.2608 

0.0 

0.2104 

-0.037 

0*2662 

0.0001 

-0.000 

14.678 

14.743 

518.700 

516.700 

85.00 

14.007 

0.000 

42.015 

54.467 

26.334 

310.58 

407.25 

310.54 

302.57 

0.00 

272.58 

534.3 
343.8 

-434.8 
-163. 1 
434.62 
435.72 
0.2804 
0.3626 
0.4024 
0.3061 
26.131 
0.0973 
0.0254 
0.5083 
0.8637 
0.8617 
3.889 

13.700 
14.743 
16.564 

516.700 
536.610 


71.00 
35.312 

0.000 

0.000 

27B.95 

209.38 

270.94 

289.38 
0.00 
0.00 

0.2514 

0.2610 

0.0 

0.23T3 

-0.037 

0.2474 

0*0001 

-0.000 

14.878 

14.726 

518.700 

518.700 

70.00 
35.164 

0.000 

40.705 

55.418 

30.359 

311.43 

9ii,uz 

311.41 

311.57 

0.00 

268.05 

548.7 

361.1 

-451.7 

- 182*5 

451.72 

450.55 

0.2811 

0.3660 

0.4953 

0.3215 

25.056 

0.0796 

0.0211 

0.4920 

0.9041 

0.9024 

3.375 

11.718 

14.726 

16.615 

510.700 
538.870 


49.50 

37.137 

0.000 

0.000 

278.95 

267.95 

278.93 

207.93 
0.00 
0.00 

0.2514 

0.2596 

0.0 

0.2531 
-0.032 
0.2096 
0.0001 
-0.000 

14.878 
14.716 
5 IB .700 

516.700 

50.00 

36,706 

D.000 

39.334 

57.131 

32.B75 

307.03 

414.96 

306.65 

320.66 

0.00 

262.94 

565.2 

362.2 
—474.6 
-207.4 

474.57 

470.31 
0.2771 
0.3695 
0.5101 
0.3403 
24.240 
0.0644 
0.0174 
0.4730 
0.9267 
0.9254 

3.130 

9.663 

14.716 

16.68b 

518.700 
539.190 


28*10 

36.954 

0.000 

0.000 

278.95 

286.66 

276.90 

266.62 

0.00 

0.00 

0.2514 

0.2585 

0.0 

0-2579 

-0.028 

0.1610 

0.0001 

-0.000 

14.878 

14.713 

518.700 

518.700 

30.00 

38.248 

0.000 

30.182 

56.529 

36.051 

305.65 

412.21 

304.41 

323.63 

0.00 

254.50 

583.7 

400.8 
-497.3 
-235.6 

497.32 
490.07 
0.2758 
0.3669 
0.5268 
0.3568 
22.428 
0.0626 
0.0170 
0.4590 
0.9265 
0.9251 

2,5 39 
8.490 
14.713 
16.696 

518.700 

539.330 


12.00 

40.321 

0.000 

0.000 

278.95 
275.30 
278.86 
275.23 

0.00 

0.00 

0.2514 

0.2481 

0.0 

0.3464 
0.013 
-0.0830 
0 .000 1 
-0.000 

14.878 
14.656 

518.700 

518.700 

15.00 
39.405 
0.000 
39.318 
60.292 
39.203 
293 .47 
400.01 
293.53 
300 . d 6 
0.00 

252.96 

593.2 

399.4 

-514.4 

-251,9 

514.43 

504.89 

0.2665 

0.3556 

0.5351 

0.3550 

21.016 

0.OBO9 

0.0218 

0.4735 

0.0959 

0.8940 

1.609 

7.579 

14.656 

16.625 

518.700 

539.980 


7. ll> 
40.737 
0.000 
0.000 

278.95 

264.43 
276.87 

264.38 
0.00 
0.00 
0.2514 
0.2382 
0.0 

0.4192 

0.052 

-0.3264 

0.0001 

-0.000 

14.878 

14.609 

318.700 

518.700 

10.00 

39.791 

0.000 

41.502 

61.460 

41.295 

284.64 
366.86 
262.61 

289.16 

0.00 

255.85 

592.5 

385.6 
-519.6 
-254.0 

519.64 
509.83 
0*2566 
0.3435 
0.5342 
0.3424 
20.094 
0.1136 
0.0299 
0.4991 
0.8620 
0.6604 
-0.841 

8.157 

14.609 

16.524 

518.700 

540.290 


3.00 
41. OB 5 

0.000 

0.000 

278.95 

242.60 

278.07 
242.53 

0.00 

0.00 

0.2514 

0.2183 

0.0 

0.5616 

0.130 

-0.7864 

0.0001 

-0.000 

14.076 

14.516 

518.700 

518.700 

5.00 
40.176 

0.000 

44.841 

63.607 

45.553 

261.74 

361.12 

260.03 

255.60 

0.00 

254.19 

585.7 

365.7 
-524.0 
-260.6 

324,00 
514.77 
0.2357 
0.3199 
0*5275 
0.3240 

18.007 
0.1424 
0.0353 
0*5281 
0.8069 
0*8036 
-4.542 

9.576 

14.510 

16.352 

518.700 

541.010 


PCT SPAN 
01 A 

BETA 0 
BtTA 1 

V 0 

V l 
VZ D 
VI 1 

V-THETA 0 
V-THETA 1 
M 0 
M 1 
TURN 
UUBAR 
DFAC 
fcFFP 
INCIO 
DEVM 
P 0 
P 1 
T 0 
T 1 

PCT SPAN 
01 A 

8ETA 1 
BETA 2 
BETAIPR) 1 
BETA I PR ) 2 

V 1 

V 2 
VI 1 
VZ 2 

V-THETA 1 
V-THETA 2 
VI PR) 1 
VIPR) 2 
VTHETA PR l 
VTHETA PR 2 
U 1 
U 2 
K 1 
M 2 

M|PR) 1 
Ml PR) 2 
TURNCPR) 
UUBAR 
LOSS PARA 
DFAC 
EFFP 
EFF 
INCIO 
DEVM 
P 1 
P 2 
T l 
T 2 


S7ATDR-L.E. 
STATDk-T ,t. 


PCT SPAN 

01A 

BETA 2 
BETA 2A 

V 2 

V 2 A 
VZ 2 
VZ 2A 
V-THETA 2 
V-THETA Zi 
M 2 

M 

turn (pr) 
UUBAR 
LOSS Para 
DFAC 
EFFP 
INCID 
DEVM 
P 2 
P 2A 
T 2 
T 2A 
UU6AR FS 
PZ FS 


95.00 

90.00 

65.00 

70.00 

50.00 

30*00 

15.00 

10.00 

5,00 

33 .207 

33.564 

33.921 

34.992 

36.420 

37.848 

36.919 

39.276 

39.633 

44.765 

42.2 60 

41*378 

40.756 

38.682 

38*081 

40.065 

42,749 

46*619 

3.7D0 

3*750 

3.300 

2.320 

2.060 

3*271 

4.661 

4,851 

4.962 

407,83 

404.04 

412.50 

411.02 

419.70 

413.80 

394.36 

378.25 

349.85 

327.89 

322.61 

322.68 

345.46 

353.53 

361.92 

333.60 

319*22 

312.99 

209 .46 

299.50 

309.57 

311.29 

326.58 

325.46 

301.50 

277,48 

239.17 

327.20 

321.91 

322.13 

345.13 

353.16 

361.11 

332.31 

317.79 

311.50 

287.30 

272.29 

272.71 

266.30 

263.34 

255.02 

253*57 

256.30 

254.06 

t 21.16 

21,10 

10.57 

13.96 

12*70 

20.64 

27.09 

26.97 

26.93 

0.3623 

0.3601 

0.3675 

0.3660 

0.3738 

0.3694 

0.3504 

0*3357 

0*3090 

0.2899 

0.2856 

0.2859 

0.3064 

0.3136 

0.3212 

0.2955 

0*2024 

0*2766 

41.005 

30.518 

38 .077 

30.432 

36.803 

34.778 

35.359 

37*849 

4 1 . 82 3 

0.0430 

0.0372 

0.0714 

0.0152 

0.0310 

0.0129 

0.1032 

0.0906 

-0.0202 

0.01 45 

0.0126 

0.0245 

0.0054 

0.0115 

0.0050 

0.0400 

0.0361 

-0.0081 

0.4159 

0*4145 

0.4302 

0.3799 

0.3796 

0.3447 

0.3829 

0.4004 

0.3700 

0.8644 

0*9032 

0.8254 

0.9511 

0*8991 

0.9463 

0*6532 

0.6984 

1 *0972 

—5 .382 

-1.119 

I. 067 

2*728 

2.176 

2*213 

1.35B 

-0*423 

-12.386 

12.532 

15 • 062 

14.610 

13*295 

13*072 

14.935 

17*098 

17.527 

9.791 

16,554 

16 . 5 14 

16.564 

16.615 

16*686 

16*696 

16,625 

16.524 

16*352 

16 .493 

16.461 

16.459 

16*593 

16*638 

16.677 

16.406 

16.412 

16*373 

541*270 

539.650 

538.610 

530*670 

539.190 

539.330 

539*980 

540.290 

541.010 

541.270 

539.650 

538.610 

538.870 

539*190 

539.330 

539.980 

540*290 

541*010 

0-0630 

0.0044 

0.0913 

0.0426 

0*0292 

0.D368 

0. 1140 

0* 1407 

0.1526 

16 .5 86 

16. 606 

16.596 

16.657 

16.662 

16.733 

16 • 642 

16.596 

16*566 

FS Q«u2l5 

0.0206 

0.0313 

0*0151 

0.0108 

0 » Q 142 

0*0450 

0.0560 

0*0612 


PCT SPAN 
DIA 

BtTA 2 

beta 2 a 

V 2 

v 2 A 

VI 2 
VI 2A 
V-THETA 2 
V-THETA 2 A 
M 2 

M 2A 
TURN I PR ) 
UUBAR 
LOSS PARA 
DFAC 
EFFP 
INC ZD 
DEVM 
P 2 
P 2A 
T 2 
T 2A 

UUBAR FS 
P2 FS 

LOSS PARA FS 
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Table A-3. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 70.18 Equivalent Rotor Speed = 2954.55 Equivalent Weight Flow *5,46 

Uniform Inlet 


INLET 

PCT SPAN 

96. 60 

92.00 

86.90 

71.00 

49.50 

28.10 

12.00 

7.10 

3.00 

PCT SPAN 


DI A 

33.122 

33.529 

33-962 

35.312 

37.137 

38.954 

40.321 

40.737 

41.085 

DIA 


BETA 0 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

O.aoo 

BETA 0 


BETA 1 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

BETA 1 


V 0 

253.22 

253 .22 

253.22 

253.22 

253.22 

253.22 

253.22 

253.22 

253.22 

V 0 


V 1 

263.73 

266.75 

267.00 

264.12 

263.02 

260.29 

253.35 

239.84 

219.31 

V 1 


VZ 0 

253.22 

253.22 

253.22 

253.21 

253.20 

253.18 

253.15 

253.15 

253.15 

VZ 0 


vz 1 

263.72 

266.75 

267.00 

264.11 

263.00 

260,25 

253.29 

239.76 

219.25 

VZ 1 


V-THETA 0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.OD 

0.00 

0.00 

V-THETA 0 


V-THETA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA l 


K 0 

0.2260 

0.2260 

0.2260 

0.2280 

0.2280 

0.2280 

0.2280 

0.2280 

0.2280 

H 0 


M I 

0.2375 

0.2421 

0.2405 

0.2379 

0.2369 

0.2344 

0.2201 

0.2158 

0.1972 

H 1 


TURN 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TURN 


UUbAA 

C * 379 1 

0.2374 

0.2125 

0.2470 

0.2585 

0.2700 

0.3083 

0.4021 

0.5640 

GUBAR 


OFAC 

—0 .0*1 

-0.061 

-0.054 

-0.043 

-0.039 

-0.028 

-0.001 

0.053 

0.134 

OF AC 


EFFP 

0.1652 

0.3520 

0.3492 

0.2662 

0.2373 

0.1762 

0.0033 

—0.3508 

-0.8 108 

EFFP 


INC 10 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

1NCID 


OEVH 

-0.000 

- 0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0. ooo 

DEVH 


P 0 

14.697 

14.647 

14.847 

14.647 

14.847 

14.847 

14.847 

14.647 

14.847 

P 0 


P 1 

14.647 

14.722 

14.735 

14.717 

14.711 

14.705 

14.684 

14.635 

14.549 

P 1 


T o 

516.700 

518.700 

516.700 

510.700 

510.700 

518.700 

518.700 

516.700 

518.700 

T o 


T 1 

516.700 

516.700 

51B.700 

518.700 

516.700 

518.700 

518.700 

516.700 

518.700 

T 1 

ROTOR D 

PCT SPAN 

VS. 00 

90.00 

65.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


on 

33*236 

33.621 

34.007 

35.164 

36.706 

38.246 

39.405 

39.791 

40.176 

DIA 

ROTOR -L.t. 

BETA 1 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

o.aoo 

0.000 

BETA 1 

rotor -t.e. 

BETA 2 

46 . 170 

46.792 

46.436 

44.688 

44.014 

42.669 

45.225 

47.730 

51.107 

BETA 2 


BETAIPR) 1 

56.245 

56.612 

56.761 

58.008 

59.624 

61.105 

62.459 

63.903 

65.966 

BETA (PR) 1 


BETA < PR ) 2 

23.354 

28.410 

26.873 

30.234 

33.738 

37.157 

39.994 

44.142 

47.605 

BETA J PR ) 2 


V 1 

264.26 

262.66 

286.53 

203.93 

280.22 

277.29 

271.70 

257.94 

236.43 

V l 


V 2 

414.75 

394.33 

396.89 

405.63 

402.00 

399,41 

391.17 

366.92 

353.79 

V 2 


VZ 1 

264.23 

282.60 

286.50 

283.92 

279.88 

276.17 

269.91 

256.10 

234.89 

VZ 1 


VZ 2 

276.60 

269.97 

273.52 

288.38 

289.59 

292.33 

275 .07 

247.70 

221. B2 

VZ 2 


V-THETA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 1 


V-THETA 2 

309.03 

267.40 

287.58 

265.25 

279.79 

271.54 

277.23 

272.50 

274.97 

V-THETA 2 


VlPRl 1 

502.1 

516.3 

523.0 

535.9 

553.6 

572.1 

584.6 

583.0 

577- B 

VI PR ) 1 


VI PR) 2 

301.3 

306.9 

312.4 

333.8 

348.4 

367.3 

359.7 

345.6 

329.5 

VI PR ) 2 


VTHETA PR l 

-426.9 

-432.0 

-437.5 

-454.5 

-477.5 

-500.4 

-517.6 

-522.8 

-527.2 

VTHETA PR 1 


VTHETA PR2 

-119.4 

-146.0 

-15Q.B 

-16&.1 

-193.4 

-221.5 

-230.8 

-2*0.4 

-243.0 

VTHETA PR 2 


V 1 

420*91 

432.05 

437.50 

454.50 

477.49 

500.38 

517.5 9 

522. B3 

527.22 

U 1 


U 2 

426.46 

433.43 

438.40 

453.32 

473.20 

493.06 

500.00 

512.97 

517.94 

U 2 


M l 

0.236) 

0.2546 

0.2584 

0.2560 

0.2526 

0.2499 

0.2448 

0.2323 

0.2127 

n 1 


* 2 

0.3663 

0.3502 

0.3529 

0.3607 

0.3580 

0.3547 

0.3469 

0.3266 

0.3127 

H 2 


HI PR) 1 

0.4523 

0.4654 

0.4715 

0.4831 

0.4990 

0.5156 

0.5267 

0.5250 

0.5199 

NtPR) i 


M(PR) 2 

0.2676 

0.2726 

0.2777 

0.2966 

0.3096 

0.3262 

0.3191 

0.3062 

0.2913 

NIPK) 2 


T URN I PR t 

34.667 

28.398 

27.906 

27.773 

25.871 

23.904 

22.401 

19.702 

18.343 

TURNtPR) 


GUBAR 

0.0B44 

0.1139 

0.1115 

0.0637 

0.0915 

0,0904 

0.1412 

0-1713 

0.188b 

UUBAR 


LOSS PARA 

0.0224 

0.0294 

0.0290 

0,0223 

0.0245 

0.0242 

0.0376 

0.0431 

0.0450 

LOSS PARA 


DPAC 

0.57S5 

a. 5690 

0.5662 

0.5407 

0.5327 

0.5165 

0.5477 

0.5692 

0.5966 

DFAC 


EFFP 

0.6783 

0.6411 

0.8956 

0.9242 

0.9163 

0.9049 

0.8551 

0.7996 

0.7757 

EFFP 


EFF 

0.6759 

0.8383 

0.8938 

0.9226 

0.9147 

0.9031 

0.8524 

0.7960 

0.7717 

EFF 


I NCI a 

5.814 

5.896 

6.203 

5.966 

5.624 

5.119 

3.785 

1.612 

-2.154 

INC ID 


OEVH 

6.205 

14.250 

14.239 

11.593 

10.526 

9,595 

6.370 

11.003 

11.628 

DEVH 


P 1 

14.647 

14.722 

14.735 

14.717 

14.711 

14.705 

14.684 

14.635 

14.549 

P 1 


P 2 

16.755 

16.620 

16.663 

16.756 

16.773 

16.781 

16.722 

16.562 

16.470 

P 2 


T l 

51B.700 

518.700 

510.700 

516.700 

518.700 

510.700 

518.700 

518.700 

518.700 

T 1 


T 2 

541 .690 

540.520 

539.450 

539.950 

540.360 

540.790 

541.720 

542.1*0 

542.940 

T 2 

STATOR 0 

PCT SPAN 

95.00 

90.00 

65.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 

01 A 

33.207 

33.564 

33.921 

34.992 

36.420 

37.848 

38.919 

39.276 

39.633 

DIA 

STAtOR-L *6 . 

BETA 2 

48 .499 

46.556 

45.705 

44.746 

43.485 

42.775 

46.151 

49.291 

53.597 

BETA 2 

STATOR-T .fc . 

BETA 2A 

4.590 

4.530 

3.210 

2.060 

2.450 

3.291 

4.511 

5.312 

t> ,722 

BETA 2A 

V 2 

412.69 

395.96 

402.00 

405.63 

407.34 

400.93 

385.66 

360.79 

342.80 

V 2 


V 2A 

306.56 

299.76 

295.90 

321.26 

328.60 

335.03 

307.77 

295.21 

292.93 

V 2A 


VZ 2 

273.46 

272.29 

280.72 

288.05 

295.44 

296.10 

266.96 

235.13 

203.29 

VZ 2 


VZ 2a 

307.57 

29S.til 

295.42 

320.61 

328 .19 

334.20 

306.57 

293*69 

290.61 

VZ 2A 


V-THETA 2 

309.06 

287.50 

287.72 

285.52 

260.22 

272.10 

277.91 

273.27 

275.70 

V-THETA 2 


V-THETA 2A 

24.69 

23.67 

16.57 

16.03 

14.04 

19.22 

24.19 

27.30 

34.25 

V-THETA 2A 


M 2 

0.3665 

0.3517 

0.3576 

0.3607 

0.3621 

0.3561 

0.3*20 

0.3193 

0.3028 

M 2 


M 2A 

0.2724 

0.2649 

0.2617 

0.2843 

0.2908 

0.2965 

0.2717 

0.2604 

0.2582 

M 2A 


TURN (PR) 

43.90V 

42.025 

42.494 

41.861 

41.017 

39.450 

41.593 

43.931 

46.825 

turn i pr > 


UUBA K 

0.0987 

0.0445 

0.0060 

0.0645 

0.0515 

0.0423 

0.1205 

0.0537 

-0.0189 

UUBAR 


LOSS PARA 

0.0331 

0.0151 

0.0296 

0.0229 

0.0190 

0.0163 

0.0476 

0.0214 

-0.0076 

LOSS PARA 


OFAC 

0.4845 

0.4700 

0.4964 

0.4446 

0.4361 

0.4085 

0.4643 

0.4563 

0.4316 

OFAC 


EFFP 

0.7669 

0.9007 

0.8208 

0.8354 

0.6600 

0.8668 

0.682 1 

0.0440 

1.0676 

EFFP 


INC 10 

-1.666 

3.168 

5.415 

6.717 

6.779 

6.906 

7.443 

6.119 

-5.604 

INCID 


DtVN 

13.422 

15.842 

14.520 

13.834 

13.461 

14.955 

16.949 

17.987 

i 1.569 

OEVH 


P 2 

16.755 

16.620 

16.663 

16.758 

16.773 

16.781 

16.722 

16.562 

16.470 

P 2 


P 2A 

16.606 

16.560 

16.542 

16.665 

16.698 

16.721 

16.566 

16.501 

16.469 

P 2A 


T l 

541.8 90 

540.520 

539.450 

539.930 

540.360 

540.790 

541.720 

542.140 

542.940 

T 2 


T ZA 

541.690 

540.520 

539.450 

539.950 

540.360 

540.790 

541.720 

542.140 

542.940 

T 2 A 


UUBA R FS 

0.0639 

0*1097 

0.0968 

0.0697 

0.0697 

0*0661 

0*1325 

0.1470 

0.13*6 

UUBAR FS 


P2 FS 

16.730 

16.720 

16,660 

16.765 

16.001 

16,816 

16.740 

16.685 

16.649 

P2 FS 


LOSS PARA 

FS 0.0281 

0.0372 

0.0333 

0.0247 

0,0257 

0.0254 

0.0523 

0-0585 

0.06*1 

LOSS PARA 
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INLET 


R L T L k li 

KCTLR -L.fc 
ROTOR -l.t 


STAUk ^ 

S T* 1 uk-L-e . 
STATiOk-J , \ . 


Table A-3. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 70. 40 Equivalent Rotor Speed - 2964. 03 Equivalent Weight Flow -58.15 

Uniform Inlet 


PCT SPAN 

96.60 

92.00 

LIA 

33.122 

33-529 

BETA 0 

0.000 

0.000 

bElA 1 

0.000 

0. UOO 

V 0 

224.22 

224.22 

V 1 

2j-.46 

241.34 

V l U 

224.22 

224.22 

VZ 1 

232.46 

241.34 

V-ThfcTA 0 

0.00 

0.00 

V-THETA 1 

0.00 

0.00 

4 0 

0.20 16 

0.2016 

* 1 

0.2091 

u .2 172 

TURN 

C.G 

0.0 

OU6Ak 

0 o d72 


UFAC 

-0.037 

-0.076 

EFFP 

0.1641 

0.4032 

INC ID 

0.O001 

wOCOl 

LlVM 

-0 .oOG 

“ 0 » uuo 

P 0 

1* . & 08 

bDS 

P 1 

14.6*7 

1* . 709 

T 0 

516.700 

5 1 b * 700 

1 1 

516.700 

516.700 

PC T SPAN 

95.00 

90.00 

LiiA 

33.236 

33. til 

fcfcT* l 

O.UC'O 

O.OUO 

BLlA 2 

50.938 

50. *0^ 

bfclAlPM 1 

61.463 

59.6c>6 

tr L T A I P M 2 

23.060 

2b. bUo 

V 1 

232.95 

253.6b 

V * 

411.45 

397.97 

Vi 1 

Ain .90 

253.62 

VZ * 

259.27 

253 .ofc 

v-Theia i 

0.00 

O.UO 

V-THMa c 

319.47 

306 .64 

v<pm i 

4o? .5 

5 02.2 

VI PM < 

2ttl .6 

^04 .2 

VThETA Pkl 

— *< 6.3 

-^33.4 

VI ME Ta PR< 

-i 10.4 

— 12 6*2 

0 1 

426.28 

433.43 

U 2 

429.64 

*34.82 

M 1 

0.2UV6 

U. 22b 4 

K 2 

0.3653 

0.3535 

MPkl 1 

O.*36o 

0.4522 

HfPM 2 

0.4.502 

0.2524 

TUkNfPk \ 

3©.*00 

32.85* 

UUt> a k 

0.1039 

0. 1319 

eCSS PAkA 

0.0277 

0.0345 

DFAC 

0.6121 

0.6134 

fFFp 

o .6966 

0.bfi?9 

tf F 

0 .6946 

L> . b 056 

INC 1 L 

4. 

6 . 7*1 

61 VM 

/♦4lu 

12.649 

P 1 

14.647 

14.709 

P * 

16.614 

16.73b 

T 1 

516.700 

516.700 

r z 

542.010 

540.730 


86.90 

71.00 

49.50 

28.10 

33.962 

35.312 

37.137 

38.954 

0.000 

0*000 

0.000 

0.000 

O.ooo 

0*000 

0.000 

0.000 

224.22 

224.22 

224.22 

224.22 

239.25 

231*73 

229.91 

231.99 

22 4.22 

224.2 1 

224.20 

224.1b 

239.25 

231.73 

229.89 

231.95 

0.00 

0.00 

0.00 

0.00 

0 .00 

o.oc 

0.00 

0,00 

0. 20 16 

0.2016 

0.2016 

0.2016 

0.2153 

0.2065 

0.2068 

0.20B7 

o.o 

0.0 

0.0 

0.0 

0.2143 

0.2241 

0.2386 

0.2484 

-0 . Gb7 

-0.034 

-0.025 

-0.035 

0.3965 

0.2302 

0.IT96 

0.2239 

0.0001 

0.0001 

0.0001 

0.0001 

-o.ooo 

-o.ooo 

-0.000 

-Cl .000 

14.608 

14.806 

14.BO0 

14.806 

14.719 

14.71 5 

14.709 

14.705 

518.700 

518.700 

518*700 

518.700 

516.700 

518.7Q0 

510.700 

516.700 

as . 00 

70.Gy 

50.00 

30.00 

34.007 

35.164 

36.706 

38.24b 

0.000 

0.000 

o.ooo 

0.000 

50.357 

*9.633 

49.565 

4 9.49 E 

59.699 

61.377 

62.968 

63.098 

29. *10 

34,196 

34.659 

37.896 

256.51 

248.85 

244.71 

246.94 

389.33 

376 .35 

392.57 

391.0b 

256.46 

248.8* 

244.41 

245.94 

246.39 

245.05 

254.55 

253.79 

0.00 

U.QO 

0.00 

0.00 

299.79 

268.26 

298.73 

297 .13 

508.4 

519.4 

537. V 

559.4 

205.1 

296.3 

309.6 

322.0 

-438.9 

-*5e>.0 

-474.0 

-502.0 

-140.0 

-166.5 

-176.0 

-197.5 

438.90 

455.96 

*79.02 

501.98 

439.61 

454*77 

474.72 

494.67 

0.2310 

0.2240 

0.2202 

0*2223 

0.3459 

0.3357 

0.3464 

0.3*67 

0.4578 

0.4676 

0.4841 

0.5035 

0.<533 

0.2628 

0.2747 

0.2854 

30.268 

27.181 

28.296 

25.965 

0.1411 

0.1501 

0.1569 

0.1652 

0.0365 

u .0382 

0.0416 

0.0430 

0.6144 

0.600 i 

0.6025 

0.6018 

0*9007 

G.84E7 

0.6903 

0.6631 

0*6489 

0.6460 

0.6062 

0.8605 

4.121 

4.335 

0.471 

7.9 19 

14.77b 

15.555 

11-447 

10.333 

14.719 

14.715 

14.709 

14.705 

16.696 

16.643 

16*769 

16-824 

518.700 

51 B. 700 

516.700 

510.700 

539.060 

540.650 

541.190 

542.340 


12.00 

7.10 

3.00 

PCT SPAN 

*0.321 

40.737 

41.085 

DIA 

0.000 

0.000 

0.000 

BETA 0 

o.ooo 

0.000 

0.000 

BETA 1 

224.22 

224.22 

224.22 

V 0 

225.07 

213.35 

186.11 

V 1 

224.16 

224.16 

224.10 

VZ 0 

225.02 

213.30 

186*06 

V2 1 

0.00 

O.GO 

0.00 

V-THETA 0 

0.00 

0.00 

0.00 

V-THETA l 

0.2016 

0.2016 

0.2016 

H 0 

0.2024 

0.1918 

0.1690 

M 1 

0.0 

0.0 

0*0 

TURN 

0.3044 

0.3096 

0.5644 

UU6AR 

-0.004 

0.048 

0.161 

OFAC 

0.0248 

-0.3257 

-1.0454 

EFFP 

0.0001 

0.0001 

0*0001 

1NC10 

-0.000 

—0.000 

-0.000 

DEV* 

14.808 

14.00b 

14.80b 

P 0 

14.682 

14.646 

14. 566 

P 1 

518.700 

516. 70G 

518*700 

T 0 

516.700 

518.700 

518.700 

T 1 

15.0 0 

10,00 

5.00 

PCT SPAN 

39. *05 

39.791 

40. 176 

DIA 

0.000 

G.COC 

0.000 

BETA 1 

51.9*0 

54.742 

57.379 

BETA 2 

65*232 

66.540 

69.163 

BeTAIPRI 1 

42.693 

45.050 

40. 77b 

BETA(Pk) 2 

241.17 

229.27 

202*6? 

V 1 

376.27 

369.39 

367.36 

V 2 

239.58 

227.63 

201 .30 

VZ 1 

231 .66 

212.96 

197.0* 

V l 2 

0.00 

U.UO 

0.00 

V -THETA 1 

295.09 

501.26 

309.10 

V-1M1TA 2 

572.5 

572*4 

566.4 

V ( PR 1 l 

315.0 

302.0 

209.4 

ViPRl 2 

-519.3 

-524.5 

-526.9 

VTHETA pri 

-213.7 

-213.4 

-<10.5 

VTHE1A PR 2 

519.25 

524.51 

526.41 

U 1 

509.63 

514.61 

519.00 

U 2 

0.2 170 

0.2062 

0.1821 

H l 

0.3329 

0.3265 

0.3244 

* 2 

0.5 152 

0.5149 

0.5050 

M{PM 1 

0.2794 

0.2669 

0.2555 

M 1 PR > 2 

22.467 

21.442 

22.365 

TURN (PK1 

0.2183 

0.2504 

0.2605 

UUBAR 

0.0557 

0.0 620 

0.0632 

LOSS PARA 

0.6262 

0.6552 

0.0807 

DFAC 

0.7867 

0.7603 

0.7713 

EFFP 

0 .7t28 

0.7654 

0.7669 

tf F 

t. 564 

*. <0 1 

1 .03b 

INLIL. 

11.067 

ll.Vll 

10*799 

UEVK 

14.682 

14.6*6 

14.566 

P i 

16. 69 3 

16.637 

16.631 

P 2 

516.700 

516.700 

516.700 

T 1 

543. 46C 

544.140 

544.610 

T 2 


PCT SPAN 

95. lO 

LIA 

■*3 .<0? 

t E T A Z 

51.304 

otlA 2A 

4*bt>0 

V 2 

409. J7 

V Za 

26b. 34 

VI 2 

2b5.90 

\L £ A 

<b7.*j 

V-ThtTA 2 

3 W. 52 

V- Tut I A 2 

* <l2. 92 

M 2 

L . 363* 

* 2a 

0.25*3 

TuRNlPk) 

*0.749 

CLEAR 

O.Ubl 

ICSS PARA 

0.0457 

OF AC 

C • 5396 

fFkk 

C.7420 

1NC10 

1.142 

uE Vfc 

13.392 

P * 

16.8 l* 

P 2 A 

16.614 

T 

5*2.010 

T 2A 

542.010 

ULLAk FS 

0 * 1 o 5 3 

Pz FS 

16.763 

LCSS PARA 

F $ 0-0353 


90.00 05.00 

33.:>o* 33.921 

49.525 

*.100 

399.63 394.31 

275.65 
256.17 255.95 

277.5* 274.93 

306.75 299.94 

22.18 19.71 

0.3550 0,3504 

0.2457 0.2434 

45.563 45.423 

0.1299 0,1171 

U. 044 1 0.0402 

0.5469 D.5*59 

0.7564 0.7607 

6.74b 9.234 

15.682 15.410 

16.736 16.696 

lb. 557 16.537 

6*0.730 539.660 

540.730 539.660 

0.1295 0.1276 

16.737 16.712 

0 .0439 0.0430 


70. ou 

50.00 

34.992 

36.420 

*9.703 

4B.930 

2*670 

2.220 

378.35 

396.96 

297.71 

296.73 

244*67 

260.72 

297.3* 

296.41 

208.54 

299.19 

13.87 

11.49 

0.335? 

0.3524 

0*2630 

0.2620 

47.026 

46*692 

0.0218 

0.1291 

0.0077 

0.0478 

0*4717 

0.5218 

0.9453 

0.7200 

11.672 

12.224 

13.645 

13*232 

16.643 

16.789 

16.615 

16*610 

540*650 

541.190 

540.650 

541.190 

0.0981 

0*1447 

16,7*7 

16.813 

0.0346 

0.0535 


30.00 15.00 

37.848 38.919 

49.362 53.121 

2.031 3.541 

392.67 371.04 

295.92 272.33 

255.53 222.53 

295.56 271.59 

297.74 296.61 

10.48 16. Bi 

0.3480 0.3282 

0.26 10 0.2397 

47.298 49.534 

0.1476 0.1537 

0.0568 0.0608 

0.5293 0.5666 

0.6724 0.6790 

13.494 14,415 

13.695 15.979 

16.624 16.693 

16.625 16.509 

542.340 543-460 

542.340 543.460 

0.1563 0.1529 

16.838 16.692 

Q.06O1 0.0605 


10.00 

5.00 

39.27b 

39.633 

56.774 

60.613 

4.732 

6.072 

361.26 

355.87 

266.62 

270.80 

197.63 

1 74 . 54 

265.48 

269.00 

302.03 

309.92 

21.97 

26.62 

0.3191 

0.3141 

0.2344 

0.2380 

5l.99fi 

54.496 

0.1360 

0.1210 

0.0542 

0.0486 

0.5740 

0 .5600 

0.7118 

0.7226 

13.606 

1.417 

17.407 

10.920 

16.637 

16*631 

16.482 

1 o. *90 

544*140 

544.610 

544*140 

544.010 

0.1555 

0.1528 

16.662 

16.572 

0.0619 

0.0613 


PCI SPAN 
DU 

BETA 2 
BETA 2a 

V 2 

V 2A 
V2 2 
Vi 2A 
V-THET* 2 
V-THETA 2A 
* i 

M 2 A 

TURN (PR } 
UU8AR 
LOSS PARA 
OF AC 
EFFP 
I NCI 0 
OEVA 
P 2 
P 2A 
T 2 
T 2A 

UUbAk FS 
P2 FS 

LOSS PARA FS 
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Table A-3. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed - 49. 38 Equivalent Rotor Speed - 2078. 86 Equivalent Weight Flow = 66.42 

Uniform Inlet 


IMF! 


PCI SPAN 

96-80 

V2.00 

66 . 90 

71.00 

49.50 

26. 1C 

12.00 

7.10 

3.00 

PCI SPAN 

DIA 

35.122: 

33.529 

33.962 

35.312 

37.137 

36.954 

40.321 

40.737 

4 a. 06 5 

DIA 

BETA 0 

0.000 

O.ouO 

0.000 

O.OOO 

0-000 

0.000 

0.000 

0.000 

0.000 

BETA 0 

BETA 1 

o.ooo 

o.ooo 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

BETA 1 

V C 

257*13 

257.13 

257.13 

257.13 

257.13 

257.13 

257.13 

257.13 

257.13 

V 0 

V I 

26 8.20 

272.95 

271*63 

267.37 

265.27 

263.66 

252.24 

248.79 

239.77 

V 1 

VZ 0 

257.13 

257.13 

2 57.13 

257.13 

257.11 

257.09 

257.06 

257.06 

257.06 

VZ 0 

W l 

266.28 

272.95 

2 71 .63 

267.36 

265.26 

263.64 

252.18 

248.73 

239.71 

VZ 1 

V-THtTA u 

0.00 

O.uG 

0.00 

0-00 

0.00 

0.00 

o.oo 

0.00 

0.00 

V-THtTA 0 

V-THETa I 

0.00 

0.00 

0.00 

O.oo 

0.00 

0.00 

0.00 

U.OD 

o.oo 

V-THtTA 1 

W 0 

0.231b 

0.2315 

0.2 315 

0.2315 

0.2315 

0.2315 

0.2315 

0.2315 

0.2315 

M 0 

M l 

0.2M7 

0.2459 

0.2 448 

0.24C9 

0.2390 

0.2375 

0.2271 

0.2240 

0.2158 

« 1 

TURN 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TURN 

UUBAR 

0.*G12 

0.2433 

0.2 099 

0.2229 

0.2415 

0.2415 

0.3158 

0.3752 

0.4402 

UUBAR 

UFAC 

-0.0*3 

—0-062 

-0. 056 

-0.040 

-0.032 

-0.025 

0.019 

0.032 

0.068 

UF AC 

EFFP 

0 . 103 j 

0.3460 

0.3 606 

0.2709 

0.2135 

0.1786 

—0.1383 

-0.2093 

-0 .4306 

EFFP 

1NL1D 

0.0001 

0.0001 

0.0001 

O.ODOl 

0.0001 

0*0001 

0.0001 

0.0001 

O.GQOl 

INC 10 

UEVM 

— 0 . 000 

-0.000 

-0. ODG 

-0.000 

—0 .000 

-0.000 

-o.ooo 

-0.000 

-0,000 

DEVM 

P 0 

14,8*G 

14 . y 40 

14.040 

14.640 

14.640 

14.840 

14.840 

14.840 

14.840 

P 0 

P 1 

1*».622 

14.706 

14. 726 

14,719 

14.709 

14.709 

14.069 

14.636 

14.601 

P 1 

T 0 

bifc. 7uG 

518.700 

51b. 700 

51B.700 

518.700 

5 IB .700 

518.700 

518.700 

518-700 

T u 

T i 

516-700 

518.700 

516.700 

518.700 

518.700 

516.700 

518.700 

518.700 

518.700 

T 1 

KuTLR D PCT SPAN 

9b. 00 

90.00 

65.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5,00 

PCT SPAN 

U I A 

53.2 Jt 

33.621 

34.007 

35.164 

36.706 

30.240 

39.405 

39,791 

40.176 

DIA 

RCTOR -l.t. bFTA 1 

0.000 

C.0O0 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

BETA 1 

RCTCR -T.k. b£T A * 

32.496 

30.918 

29.609 

2B.437 

27-361 

25.646 

24.995 

26,156 

28.654 

BETA 2 

OtTAIPFU 1 

48.177 

46.043 

46. 559 

46.050 

49.962 

51.526 

53,577 

54.158 

55.2 BB 

BETAIPRI 1 

RtTAIPR* * 

24.044 

23.643 

23. 491 

25.506 

28,686 

32,767 

37,472 

4C.471 

51.867 

BE TA 1 PR ) 2 

V 1 

268.0b 

287.11 

241 .55 

287.46 

2B2.64 

280.93 

270.51 

207.64 

258.67 

V l 

V ^ 

330.05 

34*. 92 

349.25 

356.09 

352.29 

343.02 

320.76 

299.99 

220,78 

V 2 

Vi 1 

268.80 

267.04 

291 .52 

287.44 

282.29 

279.79 

268.73 

205-74 

256.90 

VZ 1 

v: 2 

276.34 

244.17 

303.03 

313.12 

312.74 

306.74 

289,95 

268.49 

200.21 

VZ 2 

V-THtTA 1 

0 . uL 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 1 

v-theta i 

177.30 

176. 14 

173.61 

169.56 

161.84 

148.23 

135.17 

131.86 

109.40 

V-THETA 2 

VIPR) 1 

403.1 

416.1 

424.0 

430.0 

439.0 

450.4 

453.7 

454.9 

452.2 

V 1 PR ) 1 

VI PR) i 

304.8 

521.1 

331.7 

346.9 

356.7 

367.7 

366.1 

353.7 

324.7 

V 1 PR > 2 

VTHLTA Pkl 

-300.4 

— 3t>4 .0 

-307. B 

-319.8 

-336.0 

-352.1 

-364.2 

-367.9 

-371.0 

V1HETA PR1 

VTHE1A PR* 

-124.2 

-12tt ,6 

-134.9 

-149.4 

-171.1 

-198.7 

-222.3 

-229.1 

-255.0 

VTHETA PR2 

U A 

300.3a 

3C4.CIC 

3 07 . 63 

319. BO 

335.97 

352.08 

364.19 

367. BB 

370.90 

U 1 

0 i 

301.47 

304. 9? 

306.47 

316.96 

332.95 

346.94 

357.44 

360.94 

364.43 

U 2 

M 1 

0.2422 

0.2564 

0.2629 

0.2592 

0.2548 

0.2532 

0.2437 

0.2411 

0.2329 

H 1 

H 2 

0.*95l> 

0.30 70 

0.3131 

0.3192 

0.3157 

0.3074 

0.2B71 

0.2683 

0.2039 

M 2 

M<Pfc> I 

0.3832 

0.3770 

0 *> 824 

0,3877 

0,3958 

0,4060 

0.4067 

0.4098 

0.4073 

H(PR> 1 

HlPfU i 

0.2724 

0,2876 

0.2973 

0.3110 

0.3196 

0.3294 

0.3277 

0.3163 

0 .28 94 

HIPP. 1 2 

TuhN 1 PR ) 

24.129 

22.995 

2 i. JtO 

22.541 

21.256 

18.697 

16.014 

13.594 

3-345 

TURN (PR i 

UU»AR 

0.0966 

0.0960 

0.0727 

0-0384 

0.0389 

0.0410 

0.0533 

0,0904 

0.1706 

UUBAR 

loss Para 

0.0240 

0.02 56 

0.0197 

0.0107 

o.ouo 

0.0116 

0.0147 

0.0241 

0.0373 

LOSS PARA 

UFAC 

0.371b 

0.3557 

0 .3 394 

0 • 3143 

0 . 3058 

0.2936 

0.2955 

0.3232 

U.3670 

OF AC 

efep 

0.660b 

0.750b 

0.6417 

0,6005 

0.6542 

0.0405 

0.7869 

0.7112 

0.4121 

EFFP 

tFF 

U.bTdi 

U. 7467 

u .8 405 

0.8594 

0.853C 

0.8393 

0.7B54 

G.7D44 . 

L.4099 

EFF 

ll.L lv» 

-*.*bb 

-*.*7; 

-*i. 019 

-3.993 

-4.041 

-4,4 74 ' 

-5,122 

— b * 1 6 6 

-1* .8c7 

JNCJO 

UtV* 

6.6 S‘4 

5.404 

4. 357 

6.667 

5.475 

5.208 

5.850 

7.333 

15.892 

DEVM 

p 1 

14.622 

14.706 

14. 726 

14.719 

14.709 

14.709 

14,669 

14.636 

14.601 

P 1 

P 2 

15.396 

15.475 

15.522 

15.574 

15.556 

15.508 

15.391 

15.282 

14.966 

P 2 

T 1 

516.700 

bld.700 

51 B. 700 

516.700 

516.700 

518.700 

518.700 

518.700 

518-700 

T 1 

T * 

530.050 

528*630 

526.050 

528.510 

528.510 

528.110 

527.830 

527.770 

528.140 

T 2 


STATUk D 

PCT SPAN 

95 .00 

90. 00 

65 .00 

70. DC 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT Span 


Ol A 

33.207 

33.50* 

33.921 

34.992 

36.420 

37.846 

36,919 

39.276 

39.633 

DIA 

STATIR-L.t. 

blTA 2 

32-673 

30.790 

*9.421 

26.471 

27.0B9 

25.5B6 

25.392 

26.600 

29.653 

BETA 2 

STaTCR- 1 * fc • 

LIT A 2 A 

1.310 

1.300 

1,080 

0.040 

—0 .0 10 

0.510 

1,671 

0.990 

-2.801 

BETA 2 A 


V 2 

326.48 

344,31 

353,61 

356.09 

356.13 

344.29 

316,4) 

293.62 

222.06 

V 2 


V 2A 

296.67 

313.36 

3 22.73 

347. EG 

347.54 

343.21 

307.23 

291.16 

264.0V 

V 2A 


VZ 2 

270.50 

295.76 

307,99 

312-97 

316.90 

310.21 

265,47 

261.69 

192,68 

VZ 2 


VZ 2A 

29b. 5V 

3 1.5. 27 

322.66 

347.75 

347.39 

342.99 

306.85 

290.86 

263.45 

VZ 2 A 


V-1HFTA 2 

177.33 

176.24 

173,69 

169.72 

162.09 

14B.53 

135.50 

132,19 

109.69 

V-THETA 2 


V-7HUA * A 

6.83 

7.11 

6.00 

0.24 

-4.91 

3.05 

B .95 

5,03 

-13.67 

V-THETA 2A 


M i 

0.2935 

0.3063 

0.3170 

0.3192 

0.3192 

0.3085 

0.2832 

0.2625 

0.1979 

h 2 


n 2A 

0.2665 

0.2601 

0,2 8B9 

0.3116 

0.3114 

0.3075 

0,2748 

0.2603 

0.2538 

M 2A 


turn i pk j 

31.363 

29.469 

2 8. 340 

28.425 

27-BB3 

25.046 

23.6B4 

25.768 

32.399 

TURN C PR ) 


uu&ar 

0.0760 

0.0747 

0.0677 

—0.0161 

-0.0124 

-0.0Q61 

0.0993 

0.0692 

-G.51G5 

UUBAR 


LOSS PAKA 

0.0259 

0.0254 

0.0*33 

-0.0064 

-0.0046 

-0.0024 

0.0393 

0.0277 

-0,2057 

LOSS PARA 


DFAC 

0.2657 

0.2573 

0 .2 507 

0. 192B 

0.1963 

0.1666 

0.1885 

0.1626 

-0.0539 

OF AC 


IFFP 

0.5715 

0.5815 

0,6108 

1.3752 

1.2463 

1.9486 

-0.6739 

-3.0267 

0.2194 

EFFP 


INC I D 

-17.494 

-12.5 98 

-10.B69 

-9.559 

-9.614 

-10.275 

-13.305 

-16,362 

-29.544 

tNCID 


DEVH 

10,142 

12.612 

12.390 

11.015 

10.202 

12.176 

14.110 

13.670 

2.056 

DEVH 


P 2 

15,396 

15,475 

15.522 

15.574 

15.55* 

15.506 

15.391 

15.282 

14.986 

P 2 


P 2 A 

15.327 

15.401 

15.451 

15.593 

15*569 

15.514 

15.308 

15.232 

15.192 

P 2 A 


T * 

530.050 

528.630 

528.050 

528.510 

528.510 

526.110 

527.630 

527.770 

528.140 

T 2 


T 2A 

530,050 

526.8)0 

52 B. 050 

526.510 

520.510 

526.110 

527.830 

527.770 

526.140 

T 2 A 


UUBAR F S 

0.10)9 

0.0964 

0.0784 

0.0264 

0,0186 

0,03)0 

0,1646 

0*2319 

0,2261 

UUBAR FS 


P2 FS 

15.422 

15,498 

15,53) 

15,624 

15,589 

15.540 

15,476 

15.432 

15.372 

P2 FS 


LOSS PARA 

FS 0.0350 

0.0)27 

3,0269 

0.0100 

0,0069 

0,0133 

0,0731 

0,0928 

0,0919 

LOSS PARA 


179 



Table A-3, Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 49.47 Equivalent Rotor Speed = 2082.73 Equivalent Weight Flow = 59. 41 

Uniform Inlet 


IMCI 



PtT SPAN 

96.60 

92.00 

86 .VO 

71.00 


L.1A 

3>. 122 

33.529 

33.462 

35.312 


bfclA 0 

0.000 

0.000 

O.GOO 

O.GOO 


ttJA 1 

0.000 

0-000 

0. 000 

U.OOC 


V 0 

229. tb 

22V. 28 

229.28 

229 .2a 


V 1 

23*. 37 

237.92 

235.94 

232.61 


vz c 

*29. *e 

229.28 

22 y .26 

229,26 


Vi 1 

23*. 37 

237.92 

235*94 

*. 3* .50 


V-IHETA o 

O-UU 

O.QO 

0.00 

0.00 


V— T H fc T A 1 

o.co 

0.00 

0 .00 

G.UG 


M 0 

0.2G©2 

0.2062 

C .2 06c 

0.2062 


r 1 

0-2109 

0.2141 

0.2 123 

0**092 


turn 

0.0 

0.0 

0.0 

0.0 


UU b Ak 


0.22 63 

0.2 027 

C * -306 


OFAC 

-0*g22 

“0-036 

-0. 0*9 

-0.014 


EFFV 

U.10V9 

0-2539 

G.Z27& 

0.1102 


lNtlU 

0-0001 

0.0001 

0 .0001 

O.OCOl 


UtVM 

-0*000 

-0.000 

- 0.000 

-o.&oo 


p 1 

L4.bl4 

14.814 

14. BU 

14.814 


p 1 

l4.oi»5 

14.715 

1.4. 726 

14.714 


1 0 

Sib. 700 

516.700 

5 lb. 700 

518-700 


T l 

Mb. 700 

Mb. 700 

516.700 

518.700 

RoTlk & 

PC. T SPAN 

V !> .00 

90.00 

65.00 

70.00 


L>1 A 

33.23c 

33.621 

34. 007 

35.1 ©4 

ROTOR -l.F. 

btl A i 

0-000 

0*000 

0. uOo 

O.GOO 

RCTCr -T.t. 

i>E TA 2 

jti* 3<»i* 

36.549 

35.431 

33.902 


^ETA(Pk) 1 

M-UJ© 

60. 61V 

50.6*6 

52.071 


L>LTA<FK) * 

* S.2U0 

26 >b 6 l 

26.229 

* 7 « * 7 1 


V 1 

2j«. .bt> 

250.06 

2 52 . 94 

249.69 


» < 

J0-* *u4 

310. 23 

314.41 

3*4 . 12 


V.. * 

*34*b* 

250.00 

252 .91 

249.67 


vz * 

*3V.u& 

249.21 

256.18 

26V. lo 


V-Thfclk i 

0.00 

0.00 

0 .00 

0.00 


V— 1 HE 1 A i 

lbV.13 

164.73 

16*. 27 

160.84 


VI PR) 1 

3d 1.7 

3V4.1 

>96.9 

406.2 


V(PR| 2 

264.4 

277.0 

28 5.0 

302.6 


VTHtTA PkI 

— 3DG ■ * 

-304 .6 

-*Ob.4 

-320.4 


VlHtlA Pk* 

-112. v 

-120.6 

-Ll 6.0 

— 43E ■ 7 


C 1 

300*94 

30*. 56 

306 .40 

320.3V 


U * 

30^ . 03 

305 .54 

309 .04 

319.55 


N 1 

0. <.!!:> 

0.2251 

0 .2 2 77 

0.224b 


H 2 

b.27z* 

0.2774 

0.2 614 

0.2900 


H(PR) 1 

0.3*«3h 

0.3547 

0 .359 1 

0.^©57 


H(PV) 2 

o.i >6* 

0.2476 

0.2 55b 

0.2708 


Turn i pk ) 

2©« 7>2 

24.753 

24.315 

24.800 


UUbAR 

0.08VS 

0.1006 

0.0032 

0.0446 


LOSS PARA 

0.0*34 

0.026b 

0.0221 

0*0122 


LFAC 

0.451* 

0.4349 

0.4192 

0.3915 


L FFP 

0*7764 

0.6237 

0.VC63 

0.8664 


LF F 

C . 7 7 1> t> 

0.0* *4 

0 .9066 

0*bb54 


J f . Z i «j 

“C.JV* 

-0.*V7 

0. Co© 

G.C.2V 


utvrt 

10. t 31 

il *704 

11.695 

6 .6 30 


p 1 

14.655 

14.715 

14.726 

14.714 


P i 

1M5C© 

15.536 

15.566 

15.629 


T A 

Sib. 700 

>16.700 

518.7CO 

518.700 


1 * 

5i9.5rc 

526.560 

52 7.6 70 

5*8 1 b vo 

STATUk L 

PCI SPAN 

VS .00 

vo. 00 

05.00 

70.00 


1>1 A 

33-20? 

33.564 

33. 921 

34.99- 

STAUR t • L « 

1H A i 

3l .SbCi 

36.393 

34.96^1 

33.944 

S» t At Cft — T • 

St T A i.M 

1. vac 

2 .UlG 

1.460 

0.950 


V i 

3G3*< |3 

311.47 

316 .25 

324*22 


V 2 A 

*61.97 

2© 5. 05 

2 69 . 10 

295.85 


VZ *. 

237. 2F 

250.72 

260.61 

266.92 


VZ ,A 

-Cl -ui 

*04.00 

269 .00 

295.77 


V* - ! HF 1 A . 

U»V.|© 

104.80 

182.36 

1B1.C1 


V-ThLTA 2A 

v.o 

v.30 

©.b6 

4.90 


h 2 

0.270V 

0.2705 

0 .2 849 

0,2900 


M «! A 

0--;3*5 

0.2365 

0.2 403 

0.2643 


TURNI PK) 

30- 5b> 

34.362 

33.500 

32.988 


OUlrAk 

0.0^01 

0 .04 70 

Cl *06b6 

-u.oio* 


LtlSS PaRa 

O.Oloi 

0. 0 1 60 

0.0*36 

-0.0036 


OF AL 

U.3366 

0.3*10 

0.3 445 

0*2009 


IFFP 

0.6054 

0.0349 

0*7 670 

1.0592 


INClb 

-il.60* 

-6.995 

—5. 329 

-4 . 00 6 


OLVM 

10.612 

1-1.322 

12. 770 

11*925 


P I 

15.506 

15.53b 

15.560 

15.629 


P * A 

1 5.4b J 

15.499 

15.509 

15*639 


I 2 

bZV-ti/O 

526,580 

52 7. b 70 

528*890 


T 2A 

5*9. 570 

528.560 

52 7.670 

520.690 


UUbAR Pi 

0.0688 

0.0655 

0.0697 

0.0221 


H2 FS 

15. 538 

15.553 

15.568 

15.659 


loSS PARA FS 

0.0231 

0.0223 

0.0239 

0.0078 


49.50 

28. 1C 

12*00 

7.10 

3. CO 

PCT SPAN 

37*137 

38.954 

40.321 

40.737 

Vi.CbS 

OIA 

0*000 

0.000 

0.000 

0.000 

0 * 000 

bETA 0 

0.000 

0.000 

0.000 

0.000 

0.000 

BETA 1 

229. *S 

22V. *b 

229.28 

229.26 

229,28 

V 0 

232.3B 

231.76 

223.83 

217.34 

190*03 

V 1 

229.27 

229.24 

229.22 

229.22 

229.22 

vz 0 

232.36 

231.72 

223.78 

217,29 

197.98 

vz 1 

0.00 

0*00 

0*00 

0.00 

0*00 

v-Theta 0 

0.00 

0.00 

0*00 

0.00 

0.00 

V-TheTA 1 

0.2062 

0.2002 

0*2062 

0.2062 

0*2062 

n 0 

O.2040 

0.2085 

0.2013 

0.1954 

0.1779 

H 1 

0.0 

0.0 

0.0 

0.0 

0.0 

TURN 

0.2563 

0.2423 

0.3160 

0.3B67 

0.5521 

LPUBAR 

- 0.013 

“ 0,011 

G.C24 

0.052 

0.136 

OFAC 

0.0967 

0.0031 

-0.1773 

-0.3621 

-0.B685 

EFf P 

O.OCOl 

0.0001 

O.GOQl 

0.0001 

0*0001 

INC ID 

-0,000 

-0.000 

-0.000 

-0.000 

-0.000 

DEVH 

14.814 

14.014 

i4*ei4 

14.814 

14.014 

P 0 

14.7C3 

14,709 

14*677 

14.647 

14.575 

P 1 

Mb. 700 

518.700 

510.700 

510.700 

510.700 

T 0 

510.700 

516.700 

5ia*700 

518.700 

516.700 

T 1 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 

36.706 

36.248 

39.405 

39.791 

40.176 

OZA 

0.000 

0.000 

0 .OLD 

0.000 

0,000 

BETA 1 

33.052 

31.867 

31.73b 

33.546 

36.401 

BETA 2 

53.723 

55.140 

>6.056 

57 .019 

60.301 

BETA {PR) I 

29,710 

33.670 

37.417 

40.647 

>0.742 

BETA (PR ) 2 

247.35 

246.69 

239.83 

233.56 

213.36 

V 1 

3*3 ,v9 

3ib .25 

305.05 

204.72 

231.07 

V 2 

247.05 

245. 70 

23b .25 

231.92 

211*97 

vz 1 

273**2 

269.90 

256.83 

236.70 

166.19 

VZ 2 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 1 

177,72 

167.78 

160.09 

156.94 

137.28 

V-THfcTA 2 

417.7 

430.4 

436.6 

436.3 

426.5 

V{ PR | 1 

314,6 

324.7 

326.5 

313.6 

294.7 

V( PR ) 2 

-336 , & 

-352.7 

— 3©4 *9 

-36B.6 

-371.6 

VTHtTA PR 1 

-155.9 

-179.6 

-190.0 

-204.7 

-227.8 

VTHETA PR 2 

336 . 60 

352.73 

364.86 

360*56 

371.65 

U 1 

>33.57 

347.59 

35 B . 10 

361.60 

365.11 

U 2 

0 .2226 

0.2220 

0.2150 

0*2101 

0. 1918 

M 1 

0.2916 

0. 2b 45 

0**726 

0.2541 

0.2064 

N 2 

0.3760 

0.3074 

0.3429 

0.3926 

0*3652 

N( PR) 1 

0.2614 

0.2904 

0.2918 

0.2799 

0.2623 

HI PR } 2 

23.993 

21.413 

19.355 

16.889 

9.490 

TURN 1 PR ) 

0.0340 

0.0445 

0,0524 

0.0B73 

0.1137 

UUbAR 

0.0095 

0.0125 

0.0144 

0.0232 

0.0255 

LOSS PARA 

0.3032 

0.3757 

0.3782 

0.4063 

0.4249 

OF AC 

0.4158 

CJ.bBOo 

O.04V2 

0 . 7863 

0.6*31 

€f FP 

0.9*50 

0.8790 

0.6479 

0*7047 

C .6207 

EFF 

-0.2 bO 

-0.0 56 

-1 ,b3© 

- 4.494 

-7.660 

jlNClO 

6.500 

6 . 1 H 

5.794 

7.710 

I4.7b7 

DEVH 

14.703 

14.709 

14*677 

14.647 

14.575 

P i 

15.656 

15.626 

15.561 

15.464 

15.242 

9 Z 

f 10.700 

518. TOC 

518.700 

518.700 

510.700 

T 1 

520.960 

520.990 

529.010 

529.040 

529.460 

T 2 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 

36.4*0 

37.046 

38.919 

39.276 

39.633 

OlA 

32.716 

31.793 

32.267 

34.419 

37.763 

BETA 2 

0. 170 

1.090 

2.111 

1.991 

0.020 

BETA 2 A 

329.46 

319.41 

300.98 

278.72 

225.05 

V 2 

299.07 

301*87 

273.63 

259.31 

255.53 

V 2 A 

277.08 

271.24 

254.18 

229.63 

177.69 

VZ 2 

299.77 

301.64 

273**2 

258.93 

255.26 

VZ 2 A 

177.99 

16B.13 

160-40 

157.34 

137.64 

V-THETA l 

0.8V 

5.74 

10.07 

9.00 

0.09 

V-THETA 2 A 

0.2946 

0.2056 

0.2609 

0.2467 

0.2003 

Pf 2 

0.207V 

0.2697 

0*2441 

0.2312 

0.2277 

n 2 A 

32.528 

30*671 

30.112 

32.360 

37.605 

TURN (PR) 

0.0110 

-0.0012 

0*0992 

0*0619 

-0.3931 

UUBAR 

0.0041 

-U.O005 

0.0393 

0.024B 

-0.1506 

LOSS PARA 

0.2695 

0-2516 

0**90i 

0 .2838 

0.1125 

OFAC 

0.9362 

1*0107 

0.4444 

0*5512 

-0*327| 

EFFP 

-3.909 

-4.072 

-6.437 

-0*750 

-21.440 

INCID 

11.102 

12.756 

14*550 

14.669 

4.074 

Oevm 

15.656 

15.626 

15.561 

15*464 

15.242 

P 2 

15.646 

15.627 

15 .405 

15.424 

15*400 

P 2 A 

528.960 

529.990 

529.010 

529.040 

529.460 

T 2 

528.960 

528.990 

529.010 

529.040 

529.460 

T 2 A 

0*0144 

0*0195 

0.1580 

0*2122 

0*1987 

UUBAR FS 

15.659 

15,644 

15*613 

15.568 

15*553 

P 2 FS 

0.0053 

0.0081 

0*0626 

0.0850 

0.0801 

LOSS PARA FS 


C 
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kLtlLk 0 

ROTUr -l.£. 
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SlAlUK-L.t „ 
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Table A-3. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 49.76 Equivalent Rotor Speed = 2094.84 Equivalent Weight Flow = 51.12 

Uniform Inlet 


PC T SPAN 

9b. bu 

92.00 

86.90 

71.00 

99.50 

2B.10 

12.00 

7.10 

3.00 

PCT SPAN 

UlA 

33 » lie. 

33.529 

33.962 

35.312 

37.137 

38.954 

40.321 

40.737 

41.065 

01 A 

fcETA 0 

U.OOL 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

BETA 0 

bfcTA 1 

O.UOO 

0.000 

0. QUO 

O.UGU 

0.000 

0.000 

0.000 

0.000 

0.000 

BIT A 1 

V 0 

196.6s 

196.64 

196.69 

196.64 

196.64 

196,64 

196.64 

196.64 

196.64 

V 0 

V 1 

ZOz.lB 

208. i& 

207.48 

203.33 

201.89 

202.37 

195.46 

190.23 

172.20 

V 1 

vi o 

1 V6 . 64 

196.69 

196 .69 

196.63 

196.62 

I96. 60 

196.59 

196-58 

196.59 

V2 0 

Vi 1 

202.18 

20e. 18 

2 07.96 

203.33 

201.67 

202.34 

195.43 

190.18 

172.23 

vz 1 

V“THfcTA 0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0-00 

0.00 

0.00 

V-THiTA 0 

v-theta 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA l 

M 0 

0.1767 

0.1767 

0.1767 

0 ♦ 1 7t>7 

0, 176? 

0.1767 

0.1767 

0.1767 

0-1767 

M 0 

M 1 

0.1617 

0. 1871 

0.16 65 

u • 1627 

o.iai4 

G.IB19 

0.1756 

0-1709 

0.1547 

N 1 

TURN 

o. 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

TURN 

UUbAk 

L.3853 

0.2337 

0 .1959 

0.24G1 

0.2495 

0.2432 

0.2964 

0.3569 

0.5401 

UUBAR 

DkAC 

— 0.02t 

-O.05V 

-0.055 

-0.034 

-0.027 

-0.029 

0.006 

0.033 

0.124 

Of AC 

EFFP 

O.lzVV 

0.3926 

0.36B6 

0.2257 

0.1793 

0.1973 

-0.0423 

-0.2223 

-0.7658 

EPF P 

INCIC 

o.oOoi 

O.OOOI 

0.0001 

0.0001 

0.0001 

O.UDOl 

O.OOOI 

0.0001 

0.0001 

INC ID 

ULVM 

-C .000 

-0.000 

-0.000 

-0. 000 

-0.000 

-0.000 

-0.000 

-O.OGO 

-0.000 

DE.VH 

P 0 

14. 7bz 

)9.7b2 

1 9. 7b2 

14.782 

14.782 

14,782 

14.782 

14.762 

14.762 

P 0 

P 1 

14.659 

19.707 

14.719 

14.705 

14.702 

14.704 

14.667 

14.668 

14.610 

P 1 

7 0 

5lb.7LL 

bib. 710 

516. TOO 

516.700 

' 51B.700 

518.700 

518. 7C0 

518.700 

518.700 

T 0 

1 l 

Mb. 700 

516.700 

516.700 

516.700 

5 1 B .700 

516.700 

516.700 

518.700 

518.700 

T 1 

PCT SPAN 

95.00 

90.00 

65 .00 

70.00 

50.00 

30.00 

15.00 

10.00 

5,00 

PCT SPAN 

LI A 

33*2^6 

33.6ll 

39.007 

35.164 

36.706 

38.246 

39.405 

39.791 

40.176 

DIA 

b L 1 A l 

0.000 

0.000 

0.000 

o.ooc 

o.occ 

C.OCiO 

0.000 

0.000 

0,000 

BETA 1 

tUA 2 

93.79b 

92.549 

9 1.840 

40.461 

39.401 

36.111 

38-271 

40.493 

43,339 

6ETA 2 

BETA! PR) i 

be. 210 

64.4 bo 

54.362 

55.902 

57.646 

56.656 

60.466 

61.314 

63.757 

etTA(PR) l 

fctlAtPR) <_ 

* 5 * 3 b2 

26.463 

2 9.942 

29.918 

32.866 

36.287 

39.339 

41.705 

47.508 

BfcTA l PR ) 2 

V 1 

£ Oc « 60 

4.13.67 

222 .25 

216.17 

214.74 

215.26 

209.29 

204.29 

165.50 

V 1 

V * 

i.Vl» a 79 

285.72 

2 65.62 

2 95.72 

295.86 

292.94 

285.78 

279.64 

246.56 

V 2 

Vi 1 

2 02.56 

216.62 

2 22.23 

216.16 

214.47 

214.39 

207.92 

202.84 

184.29 

VZ 1 

VZ 2 

i. l^.Ol 

210.4b 

212.93 

224.43 

226.54 

230.21 

2 23.91 

2C8 .43 

180.43 

vz 2 

V-THtTA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 1 

V-lhET* 4. 

203 .29 

153.20 

190.65 

191.98 

167.73 

180-56 

176,65 

177.97 

170.27 

V-TMETA 2 

VI PR) 1 

3*4.2 

376.4 

36 1.6 

389.2 

400.9 

415.0 

422.5 

423.3 

417.3 

VI PR) 1 

VtPk ) 

2 J«t . t> 

239.4 

244.5 

259.5 

272.3 

266.0 

290.1 

2 79.7 

267.6 

VIPR) 2 

VTHtTA PR1 

-302.7 

-3<Jo .3 

-310.2 

-322.3 

-338.6 

-354.8 

-367.0 

-370.7 

-373.6 

VTHETA PR 1 

VTHtTA Pki 

-100. t» 

-114. i 

-120.2 

-129.4 

-147.6 

-169.0 

-183.5 

-185.7 

-197.0 

VTHETA PR2 

U 1 

^02 .69 

506.33 

3 10.20 

322.25 

338.55 

354.76 

366.98 

370.70 

373-01 

U 1 

U 1 

103.79 

307.31 

310.69 

321.91 

335.51 

349.61 

360.18 

3*3.71 

367.23 

U 2 

H 1 

0.1621 

0. 1966 

0 ,1999 

0.1962 

0.1931 

0.1935 

0.1861 

0.1636 

0.1666 

H 1 

N £ 

0*. 620 

0.2550 

0.2 553 

0.2690 

0.2641 

0.2614 

0.2549 

0.2448 

0.2212 

N 2 

k(PRI 1 

u.3273 

0.3364 

0 .5432 

0.3499 

0.3604 

0.3731 

€.3797 

0.3604 

0.3740 

N<PR) 1 

MtPRi t 

0*2093 

0.2137 

0.2 189 

0.2317 

0.2431 

0.2552 

0.2587 

0-2493 

0.2301 

M|PR) 2 

TukNI pf; ) 

jO.bM. 

26*0 lb 

29.937 

25.963 

24.741 

22.519 

21.056 

19.538 

16-202 

TURN {PR) 

UUt Ak 

C .ut>6 7 

0. 1019 

0 .1 016 

0.0757 

0 . 0707 

0.0694 

0.0602 

0.1131 

0 • 12*0 

UUBAR 

LOSS PaRa 

0.017? 

U.U263 

0.0263 

0.0202 

0.0191 

0.0186 

0.0215 

0.0296 

0-0299 

LOSS PARA 

UPaC 

0.5 l/o 

0.6196 

0 .50 77 

0.4647 

0.4710 

0.4562 

0.4572 

0.4851 

0.5021 

Of AC 

I FPP 

0.6357 

0.6395 

0 .8 1 55 

0.8771 

0.693V 

0.6671 

0.8410 

0.7936 

0.7204 

EFFP 

iPP 

0.6392 

0.6331 

0 .6 0«*6 

0.6760 

0.B929 

0.8659 

0.6396 

L.7918 

0.7261 

EFF 

IKl 1 

3.77-r 

^..670 


3.660 

3 .6-5 

2.866 

1 .705 

-V-9flO 

-4.392 

INC id 

LI vn 

iL.C 

l<*.3us 

19.606 

11.277 

9.677 

8.726 

7.715 

8.567 

11-531 

DEVM 

p \ 

19.659 

14.7u7 

19.714 

14.705 

14.702 

14.704 

14.667 

14.668 

14.610 

P 1 

p * 

lb. 6^6 

15.669 

1 5. 5 97 

15.653 

15.673 

15.673 

15.644 

15.592 

15.481 

P 2 

1 1 

516.700 

616.700 

516. 700 

516.700 

518.700 

516.700 

516.700 

518.700 

518.700 

T 1 

7 * 

530. ISO 

529.150 

526.990 

529.360 

529.410 

529.720 

529.940 

530.240 

530.620 

T 2 


PLT SPAN 

VS. 00 

90.00 

85.00 

70-00 

50-00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 

0 1 A 

33.2u7 

33. 5o4 

33. 921 

34-992 

36«*20 

37.846 

38.919 

39.276 

39.633 

DIA 

bllA c 

44.060 

42.359 

4 1. 2 59 

40.534 

38.984 

38.024 

38.947 

41.625 

45.113 

BETA 2 

beta la 

3. IzU 

3.170 

3«,.€0 

2.080 

1.950 

2.831 

4.061 

4.151 

4.131 

BETA 2A 

V . 

2V*. 36 

266.65 

2 89.26 

295.72 

296.98 

293.99 

262.00 

266.89 

241.21 

V 2 

V i. A 

235.56 

232.09 

2 30 - 93 

250.73 

257.42 

262.19 

243.73 

233.07 

228.84 

V 2A 

VZ 2 

210.11 

211.96 

2 17.44 

224.72 

232.31 

231.41 

219,09 

200.78 

170.05 

VZ 2 

vZ 2 A 

* j5»*0 

231.73 

2 30.56 

250.53 

257.19 

261.72 

242.93 

232.25 

228.00 

VZ 2 A 

V-lHtl* 2 

.03.33 

193.27 

190.75 

192.16 

186.02 

160.95 

177.08 

170.42 

170.72 

V-THETA 2 

V-lHtlA <■ A 

1. . 6£ 

12.63 

U .89 

9.1U 

0.76 

12.94 

17.25 

16. B6 

16.47 

V-THETA 2A 

M * 

0.2606 

0.2560 

0 .2 5 84 

0.2640 

0.2670 

0.2624 

0-2515 

0.2396 

0.2146 

n 2 

M ZA 

0.2096 

0.20*7 

0.2050 

0.2234 

0.2294 

0.2337 

0.2170 

0.2074 

0.2035 

* 2A 

TukNIPk > 

40,940 

39-186 

38.057 

30.447 

37.016 

35.160 

34.841 

37.424 

4Q.926 

Turn ( pr 1 

UU£Ak 

O.U655 

0.03J3 

0.0498 

0.0256 

0.0266 

0.0028 

0.0097 

0.0890 

— 0. 0623 

UUBAR 

LOSS PAkA 

0 * 0220 

0.0113 

0.0171 

C .0092 

0,0096 

0.0011 

0.0354 

0.0355 

-0.0331 

LOSS PARA 

UPAC 

0.4139 

0.4052 

0.4 135 

0.3726 

0.3618 

0-3294 

0.3617 

0.3751 

0.3110 

OFAC 

lfp P 

0.6183 

0.9061 

0.8663 

0.9107 

U.9003 

0-9671 

0.6544 

0.6502 

1 .0061 

EFFP 

INC 1 D 

-6.107 

-1.029 

0. 960 

2.503 

2.279 

2.156 

0.241 

-1.547 

-14.092 

INC ID 

dlvm 

11.952 

14.402 

1 4, 510 

13.055 

12 .962 

14.495 

16.499 

16.828 

8.901 

DE VN 

p 2 

1 5*626 

15.589 

15.597 

15.653 

15.673 

15.673 

15-644 

15.592 

15.401 

P 2 

p LA 

15.578 

15.566 

15.562 

15.634 

15.653 

15-671 

15.583 

15.536 

15.521 

P 2A 

T l 

53C.150 

529.150 

52 0.490 

529.360 

529.410 

529.720 

529-940 

530.240 

530.620 

T 2 

T 2 A 

530.150 • 

529.150 

52 6.490 

529.360 

529.410 

529-720 

529.940 

530.240 

530.620 

T 2A 

UUBAR F-S 

0.0779 

0.0971 

0.0957 

0.0455 

0.0397 

0.0364 

0*1160 

0.1777 

0*1483 

UUt Aft FS 

Pi FS 

15.638 

15.638 

15.633 

15,668 

15,683 

15.696 

15.663 

15.65H 

15.613 

P2 FS 

LOSS PARA 

FS 0.0261 

0.0329 

0.0326 

0.0162 

0,0146 

0*0143 

0-0456 

0*0709 

0,0596 

LOSS PARA 
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Table A-3. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

_ A , Calculations Using Translated Values 

Percent Equivalent Rotor Speed - 49. 75 Equivalent Rotor Speed ^ 2094. 55 Equivalent Weight Flow = 46. 51 

Uniform Inlet 


iNLf T 


PCT SPAN 

Vb.tiG 

92.00 

06 .90 

71.00 

blA 

33, 122 

33.529 

ij. 962 

35.312 

oMA 0 

b.oOu 

0.000 

0. 000 

O.GQU 

bfcU 1 

O.UGO 

0-000 

0.000 

0.000 

V 0 

17t . 5s 

17b. 5« 

1 7ti . 58 

178.58 

V 1 

iflA.28 

169.06 

167.10 

185.48 

VZ c 

i?b.5C 

.76.56 

1 78 .56 

170 .50 

V2 1 


169.06 

107.10 

165.40 

V-1H6TA c 

o.uO 

0 • uu 

0.00 

0.00 

V— 1 M E T A i 

0.00 

0.00 

0.00 

0,00 

M 0 

0.1604 

0. 1604 

0 .1604 

0.1604 

M i 

0.1653 

0.1698 

0 .1681 

0.1666 

turn 

0.0 

o.u 

0 .0 

0.0 

UUhAK 

C »3 7bfc 

0.2257 

0.2 066 

0.2295 

UP AC 

“0.032 

-0.059 

-0.046 

-0.039 

EFFP 

C.146S 

0.35 05 

0*>22b 

0.2566 

1NC1U 

O.oOOl 

o.oooi 

0.0001 

o.oooi 

LtVH 

-G.GGG 

-O.ObO 

-0. UGo 

-0.000 

P 0 

l4.7o3 

14.763 

14.763 

14.763 

P i. 

!H.6t4 

14.704 

14. 709 

14, 703 

T 0 

tlo. 700 

316.700 

51b. 700 

518.700 

1 1 

310.700 

518.700 

51 6. 700 

518.700 

ROTLR D PL I SPAN 

95 .00 

90.00 

65.00 

70. GO 

DU 

j J . tiA 

53.b2l 

3 4.007 

35* 164 

PUTCR **L . f * 1 . 1 T A l 

U.uOO 

U.uOO 

0.0 GO 

O.GGG 

ROtCk -I.fc. LCTA t 

47.31' 7 

46.4 17 

4b. 260 

44.97b 

fcETAJPk) 1 

*0.616 

57.056 

5 7. 145 

58.309 

?ElA(Pk) 2 

*S.C U 

28 .5 Jb 

2 6. 796 

31.231 

V l 

164.6c 

196.33 

200 .32 

196.94 

V ^ 

*-c6 s Jb 

i?9. 54 

J u i an 

*>a J . r.L 

V2 1 


i5fl.se 

2 00 .30 

1 96 *93 

VI £ 

195 .bb 

192. 71 

194.90 

200.16 

V-1HLIA l 

0.00 

0.O0 

0-00 

0.00 

YMHL1A 

2U.iv 

202. 4b 

2 O 3.66 

200.00 

V<FR) 1 

.►54.5 

jo5.o 

369.2 

376.7 

VI PR) _ 

4-16.1 

*19 

<-2 2.4 

234*1 

vHsfcU Pki 

-j02 « 6 

-■>06.3 

-310. L 

—322.2 

VlHETA 

“4 1.4 

- 104 *b 

-107.1 

-121.4 

U * 

361.65 

306.29 

3 10.15 

322.21 

u £ 

303. /5 

307.27 

3 10 . 79 

371.37 

ft 1 

0 . 1634 

0.1784 

o.i aoo 

o.i7es 

« 2 

L 3 /t 

0.2494 

0.2517 

0.2524 

] 

U • 3 1 d4 

0. Jl bo 

0 .3 3 16 

0.340> 

m pr > *. 

0.1 V27 

0.1957 

0.196b 

U.2Cflb 

Turn i pk> 

33.600 

28.5 16 

2 0. 346 

27.078 

uuwak 

0.ub33 

0.1184 

0.1177 

0.1046 

LESS PAKA 

0.U224 

0.0305 

0.0 306 

0.0276 

drag 

0*5644 

0.5c2u 

0.5616 

0.5441 

IPFP 

G.F512 

0.8494 

0.9160 

0,8807 

E F F 

0 

0.6401 

0.9173 

0.6796 

Hit I*. 


L * 1 40 

c. bb? 

6.26 7 

ul Vrt 

V.663 

U.376 

14. It* 

i7.590 

p l 

14.604 

14.704 

14. 709 

14.703 

P 4 . 

13.662 

13 .6*j 

15.645 

15.664 

T l 

tic. 700 

563.700 

51 6. 700 

518.700 

T i 

530. 3u0 

5 2 9.3 90 

526. /60 

529.4.70 

SUTlk 0 PCI SPAN 

96.00 

90. 00 

85.00 

70.00 

L» 1 A 

‘■►3.207 

33.564 

33.921 

34. v92 

STATLR-L.t. oFU a 

47 .624 

46.201 

4 5. 563 

45.039 

STATLR-1 . L • r f 1 A ^ A 

4.160 

4.130 

3.950 

3,410 

V ^ 

2*7. 5o 

280.64 

205.28 

262.96 

V A 

221.33 

216.35 

2 14 . 32 

232.16 

VA 2 

193.61 

194.24 

199.63 

199.92 

Vi cA 

2*U.v5 

clt. 77 

2 13 .80 

231-72 

V-IHETa * 

21 2.43 

202.55 

2 03 .76 

200.19 

V-THtTA 

16.07 

15.66 

14.70 

13.81 

-'i i 

6.2564 

0.2504 

G .2 547 

0.2524 

N 2A 

0.1970 

0.19 25 

0.1908 

0.2067 

TURN | PR) 

43.464 

42.050 

41.632 

41.622 

UDBAK 

U.066U 

0.0497 

0.0 873 

0.0237 

LuSS PAKA 

o.o222 

0.0169 

0 .0 300 

0.0064 

LtFAL 

0.4597 

0.4560 

0 .4771 

0.4141 

EFFP 

0. f<4lo 

0.6804 

0.8 044 

0.9296 

INC I u 

*2.543 

2.8 13 

5-293 

7,008 

DLVH 

1..992 

15.462 

15.260 

14.305 

P 4L 

13.662 

15. 6*3 

15.645 

15.664 

p 2 A 

13 .olo 

15.590 

1 5.505 

15*648 

1 2 

53o.3o0 

529. 39u 

52 8. 760 

529.470 

T 2 A 

330.300 

529. >90 

52 8. 760 

529.470 

UUliAR FS 

0.0655 

0. 1095 

0.1224 

0.0767 

Pc' FS 

15.677 

15.667 

15.672 

15.703 

UlSS PARA F 

$ J.0291 

0,0372 

0.0420 

0.0272 


49.50 

20.10 

12.00 

7.10 

3.00 

PCT SPAN 

37-137 

36.954 

40.321 

40.737 

41.005 

DIA 

0.000 

0.000 

0.000 

0.000 

0.000 

BETA 0 

0.000 

0.000 

0.000 

0.000 

0.000 

BETA 1 

170.58 

170.58 

l7b.5b 

176.58 

1/8.50 

V 0 

104,56 

103.86 

177.95 

169.73 

136.02 

V 1 

176.57 

178.55 

176.53 

178.53 

178.53 

VZ 0 

164.54 

103.83 

177.90 

169.69 

156.78 

VZ 1 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 0 

0.00 

0.00 

0*00 

0.00 

0 *00 

V-THETA 1 

0.1604 

0.1604 

0. 1604 

0.1604 

0 . 1604 

M Q 

0.1650 

0.1651 

0*1590 

0.1524 

0.1407 

M 1 

0.0 

0.0 

0.0 

O.U 

0.0 

TURN 

0.2333 

0.2210 

0.2630 

0.3710 

0.5239 

UU8AR 

-0.033 

-0.030 

0.004 

0.050 

0.122 

OF AC 

0-2274 

0.2141 

-0.0263 

-0.3567 

-0.78*3 

EFFP 

0.0001 

0,0001 

0.0001 

0.0001 

o.oooi 

INC ID 

—0 .000 

-0.000 

-o.ooo 

-0.000 

-0.000 

DEVH 

14.763 

14.763 

14.763 

14*763 

14.763 

P 0 

14.702 

14.705 

14.669 

14.666 

14.625 

P 1 

510.700 

518.700 

51B.700 

518.700 

510.700 

T 0 

510.700 

518-700 

510.700 

518.700 

518.700 

T 1 

50.00 

3D.0G 

15.00 

10.00 

5.00 

PCT SPAN 

36.706 

38.240 

39.405 

39.791 

40. 176 

01 A 

c.coo 

0.000 

0.000 

0.000 

0.000 

BETA 1 

43*984 

42.884 

43.244 

44.690 

47.892 

BETA 2 

59.930 

61.239 

62.724 

63.985 

65.835 

BETA < PR) 1 

35.330 

37.019 

40.962 

43.647 

■►8.464 

BETA ( PR » 2 

196.23 

195.49 

190.44 

182.20 

168.00 

V l 

278.60 

200*10 

273.82 

263.73 

245.37 

V 2 

195.99 

194.70 

189.19 

100*90 

167.70 

VZ 1 

200.40 

205.02 

199.12 

107.15 

164.27 

VZ 2 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 1 

143.42 

190.42 

167.27 

105.14 

181.75 

V-THETA 2 

3*1.3 

405.0 

413.4 

413.0 

410.1 

V( PR ) 1 

245.7 

259.9 

2 64.2 

259.1 

248.1 

V C PR } 2 

-338.5 

-354.7 

-366,9 

-370.6 

-373*8 

VTNETa PRl 

-142.0 

-159. i 

-172.9 

-170.5 

-185.4 

VTHETA PR2 

330.51 

354.73 

366.93 

370.65 

373.76 

U 1 

335.46 

349.56 

360.13 

363.66 

367.18 

U 2 

0*1763 

0.1756 

0.1711 

0.1636 

0.1515 

H l 

0.2404 

0.2497 

0.2439 

0.2348 

0*2182 

M 2 

0.3515 

0.3639 

0.3714 

0.3709 

U.3682 

MtPRf l 

0-2191 

0,2317 

0.2353 

0.2307 

0.2207 

mPRJ 2 

24.505 

23.376 

21.700 

20.279 

17.332 

TURN { PR) 

0.1112 

0.1004 

0.1224 

0.1305 

0.1586 

uubar 

0.0292 

0,0288 

0.0321 

0.0351 

0.0372 

LOSS PARA 

0.5304 

0.5154 

0.5168 

0.5283 

0.5506 

OF AC 

0.8512 

0.8402 

0.8067 

0.7626 

0.7188 

EFFP 

U.B498 

0.8469 

0.0050 

0.7605 

0.7164 

EFF 

5. 930 

5.254 

4.051 

1.694 

*2.305 

4NClb 

12.118 

10.257 

9.337 

10.50B 

12.487 

06 VM 

14.702 

14.705 

14.689 

14.666 

14.625 

P 1 

15.657 

15.683 

15.655 

15.606 

15.528 

P 2 

518.700 

518-700 

518.700 

518.700 

510.700 

T l 

529.780 

530-080 

530.540 

530.920 

531.190 

T 2 

50.00 

30.00 

15*oO 

10.60 

5.00 

PCT SPAN 

36.620 

37.046 

38,919 

39.276 

39.633 

01 A 

43.500 

42.765 

44.055 

46.007 

49.980 

Beta 2 

3.110 

2.8.71 

3.001 

4.892 

6.092 

8ETA 2A 

201.51 

281.10 

270.22 

250.23 

238.13 

V 2 

240.19 

243.62 

223.61 

213.80 

210.52 

V 2A 

204.13 

206.16 

194.03 

179.20 

152.97 

VZ 2 

239.75 

243.17 

222.94 

212.04 

209.11 

VZ 2 A 

193.71 

1*0.81 

167.72 

185.61 

182.23 

V-THETA 2 

13.03 

12.19 

14.81 

18.21 

22.32 

V-THETA 2 A 

0.2511 

0,2506 

0.2407 

0-2290 

0*2117 

N 2 

0.2138 

0.2169 

0.J988 

0.1900 

0.1970 

N 2A 

40.372 

39.880 

40.206 

41.066 

43.843 

TURN ( PR 1 

-0.0135 

0.0090 

0.0942 

0-0785 

-0.0568 

UUBAR 

—0.0050 

0.0035 

0.0372 

0.0313 

-0.0228 

LOSS PARA 

0.3053 

0.3793 

0.4276 

0.4331 

0.3888 

Of AC 

1,0485 

0.9652 

0,7076 

0.7555 

1.2552 

EFFP 

6.794 

6.916 

5.347 

2*834 

-9.216 

IN CIO 

14.121 

14.535 

16.239 

17.567 

10.940 

OEVK 

15.657 

15.683 

15.655 

15.606 

15.528 

P 2 

15.666 

15*677 

15.597 

15.562 

15.555 

P 2A 

529.760 

530-000 

530.540 

530*920 

531.190 

T 2 

529.760 

530.000 

530.540 

530.920 

931*1«0 

T 2 a 

0.0582 

0*0650 

0. 1193 

0*1199 

0.1260 

UUBAR FS 

15,706 

15,723 

15.672 

13.632 

15*627 

P2 FS 

0.0215 

0,0252 

0*0471 

0,0478 

0,0505 

LOSS PARA FS 
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Table A- 3. Blade Element Performance (Continued) 

Stage D f Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 49* 50 Equivalent Rotor Speed = 2084.12 Equivalent Weight Flow = 40. 70 

Uniform Inlet 


INLET 



PCT SPAN 

96.60 

92-00 

86-90 

71-00 

49.50 

28. 10 

12-00 

7-10 

3.00 

PCT SPAN 


UlA 

33. 122 

33.5 29 

33-962 

35.312 

37.137 

38,954 

40.321 

40-737 

41-065 

DIA 


BETA 0 

0.000 

0-000 

0. 000 

0.000 

0.000 

O.DOG 

0-000 

0.000 

0.000 

BETA 0 


BETA 1 

0-000 

0-000 

0-000 

o.ooc 

0.000 

0-000 

0.000 

0-000 

0.000 

BETA 1 


V 0 

155.93 

155.93 

155 .93 

155.93 

155.93 

155.9a 

155.93 

155.93 

155.93 

V 0 


V 1 

163.60 

169.94 

169.89 

165.81 

160-63 

161.70 

154.65 

145.26 

128.49 

V 1 


VZ 0 

155.93 

155. 93 

1 55 . 93 

155.93 

155.92 

155.91 

155.90 

155.09 

155.89 

. VZ 0 


V L 1 

163.60 

169-9* 

169.89 

165-61 

160.62 

161-67 

154.81 

145.23 

128-45 

VZ 1 


V-ThtTA 0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 0 


V— THETA 1 

0-00 

0.00 

0-00 

0.00 

0-00 

0.00 

0.00 

0.00 

0.00 

V-THfcTA 1 


M 0 

0.1399 

0.1399 

0.1399 

0.1399 

0-1399 

0-1399 

0.1399 

0-1399 

0.1399 

M 0 


M 1 

0.1*70 

0-1526 

0-1525 

0-1486 

0.1444 

0.1451 

0.1390 

0.1303 

0.1152 

H 1 


Turn 

0.0 

0.0 

0-0 

0-0 

0.0 

0-0 

0.0 

0-0 

0.0 

TURN 


uuSar 

0.3756 

0*2204 

0-2 003 

0.2204 

0.2204 

0.2*04 

0.2755 

0.3906 

0.5910 

UUBAR 


OFAC 

-0.050 

—0.090 

-0.069 

-0.063 

-0.031 

-0.037 

0.DQ7 

0-060 

0.176 

OFAC 


effp 

0.2166 

0.4618 

0.4 839 

0.3734 

0.2249 

0.2389 

-0.0544 

-0.5169 

-1.2025 

EFFP 


INC 10 

0.0001 

0.0001 

0-0001 

0.0001 

o.oool 

0.0001 

o.ocoi 

0-0001 

0.0001 

INC 1 0 


OEVH 

*0.000 

-0.0 UO 

-0.000 

-0.000 

-0.000 

-0,000 

-C.QQO 

-0.000 

-0.000 

DEVM 


P 0 

19.75* 

14-754 

14.759 

14.754 

14.754 

14.754 

14.754 

14.754 

14.754 

9 0 


p 1 

l4.e>74 

14.710 

l 4.714 

14.710 

14.710 

14-706 

14.699 

14.676 

14-636 

P 1 


T 0 

516.700 

518.700 

518.700 

518-700 

510-700 

518.700 

510.700 

516.700 

518.700 

T 0 


T 1 

516.700 

516.700 

518.700 

518.700 

518-700 

518.700 

516.700 

510.700 

518.700 

T 1 

RCTCk 0 

PCT SPAN 

95.00 

90.00 

85 .00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


01 A 

33.236 

33.621 

3 4. 007 

35.164 

36-706 

38-248 

39.405 

39-791 

40-176 

DIA 

RCTCR “L *E • 

bFl A i 

O.OQU 

U .GOD 

u-coo 

0.000 

0.000 

0-000 

0.000 

0-000 

0-000 

BETA 1 

Rt'TCR -T.E. 

6ETA t 

50.507 

50.477 

50- 361 

50.064 

50-107 

49.685 

50.000 

52.964 

54.997 

BETA 2 


BETA 1 PR 1 1 

61.913 

54.669 

59. 497 

60.995 

63.121 

64.131 

65.739 

67-236 

69.733 

BETA ( PR ) 1 


E ETA ^ pR ) 2 

22.650 

26.700 

2 9. 663 

30.973 

35.144 

39.402 

44.34? 

45.636 

45.213 

BETA (PR) 2 


V l 

164. la 

17b- 39 

1 81 . 83 

177.76 

170.93 

171-85 

165.65 

155.05 

138.23 

V 1 


v z 

291.49 

273-05 

2 72-14 

277.55 

273.95 

269.02 

257.63 

256.22 

261.63 

V 2 


VI i 

169.10 

17b. 35 

181 - BO 

177-75 

170,72 

171.1b 

164-56 

154.75 

137.32 

VZ 1 


Vi *. 

lb5 .34 

173-76 

173.61 

176.09 

175,66 

173.91 

162.59 

154.12 

150-01 

VZ 2 


V-THbTA 1 

0.00 

0.00 

0.00 

0-00 

0.00 

0.00 

0.00 

0.00 

0-00 

V-THETA 1 


V-THETa i 

229.85 

210.61 

2 09.57 

212.87 

210.14 

204.96 

199-41 

204.26 

214-22 

V-THETA 2 


V| PR) A 

393.0 

35J.1 

35 8-2 

366.6 

377.7 

392.6 

4t>G.5 

400-4 

396-6 

V 1 PR ) 1 


V|PR> 2 

200. b 

19b. 1 

200-2 

207-7 

214.9 

225.3 

227.7 

220.8 

213.3 

VI PR) 2 


VTHETA PR 1 

-jOi.l 

—309 .8 

-30 8.6 

-320.6 

-336.8 

-353.0 

-365.1 

“368.8 

-371.9 

VTHETA PR1 


VI HE. TA PR*. 

-77.3 

-95.1 

-99.7 

-106.9 

-123.7 

-142.9 

-158-9 

-157.6 

-151.1 

VTHETA PR2 


U 1 

301.1* 

309- 76 

308 . 61 

320.60 

336.82 

352-96 

365.11 

368.60 

371.90 

U 1 


L 2 

302.23 

305. 74 

309 .25 

319-77 

333-79 

347-62 

358.34 

361.84 

365.35 

U 2 


M 1 

0.1973 

0. 1602 

0-1633 

0.1596 

0-1535 

0-1543 

0.1487 

0-1399 

0-1240 

n l 


M ? 

0.255b 

0.2934 

0-2 427 

0.2474 

0.2441 

0.2395 

0-2291 

0.2277 

0-2327 

K 2 


MIPF.I 1 

0.^075 

0* Al?l 

0.3 217 

0.3292 

0.3391 

0.3525 

0-3599 

0-3593 

0-3559 

IH PR ) 1 


Ml PR) i 

L.1750 

0.1766 

0-1785 

0.1651 

0.1915 

0-2006 

0. 2025 

0.1963 

0,1696 

Ml PR) 2 


TUkNIPK ) 

36. 7oO 

30.960 

2 9- 632 

30.021 

27.965 

24.692 

21-343 

21.559 

24-500 

TURN ( PR ) 


UUbAR 

0.1015 

0.1377 

0.1365 

0-1408 

0-1640 

0- 1701 

0.2012 

0.2249 

0-2377 

UUBAR 


LOSS PARA 

0.0272 

0.0354 

0-0352 

0-0371 

0.0432 

0-0442 

0.0499 

0.0551 

0.0593 

LOSS PARA 


OF AC 

0.60*7 

0.6142 

Q .6 150 

0.6110 

0-6094 

0.6004 

0.6030 

0.6257 

0.6519 

□FAC 


EFFP 

C.635* 

u.8224 

0 -b 706 

0.8527 

0.0332 

0.7827 

0.7066 

0.6965 

0-7207 

EFFP 


EFF 

u.bi*39 

0. 82 09 

0.8 694 

0-8514 

0.0316 

0.7806 

0.7040 

0-6938 

0.7180 

EFF . . 


inch 

t . Vb< 

b . 74b 

£>.9 49 

8.962 

9.124 

b • 1 52 

7.078 

4.962 

1.611 

jZNClO 


OtVM 

7.5CO 

14.540 

15.229 

12-332 

11-932 

11.639 

12.721 

12.497 

9.236 

DEV* 


P 1 

14.675 

14.710 

14.714 

14.710 

14.710 

14.706 

14.699 

14.676 

14.636 

P 1 


P *. 

15.727 

15.655 

1 5. 664 

15.704 

15.702 

15.694 

15-630 

15.624 

15-644 

P 2 


T 1 

61b, 700 

51 B « 700 

518.700 

518.700 

518.700 

510.700 

510.700 

518.700 

516.700 

T 1 


T t 

53U.75G 

530.040 

52 9.460 

530.190 

53G.440 

531 .160 

531.850 

532.190 

532.500 

T 2 

STATGF. 0 

PCT SPAN 

95. OC 

90.00 

85.00 

70-00 

50-00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


OIA 

33.207 

33.564 

33. 921 

34.992 

36.420 

37.840 

38.919 

39.276 

39.633 

OIA 

STATCR-L.L . 

BtT A 2 

50.634 

50.226 

49. 585 

50.155 

49.510 

49.565 

51-877 

54-750 

57.774 

BETA 2 

STA1UR-7.E. 

BtTA 2 a 

9.700 

9.7U0 

*. 510 

3.290 

2-920 

2.761 

2-671 

4.121 

5.262 

BETA 2A 


V 2 

290.04 

274-11 

2 75.39 

277.55 

276.81 

269.97 

254.27 

250.09 

254.05 

V 2 


V 2A 

211.99 

202-58 

2C2 -47 

206.68 

210.64 

214. 3C 

200-99 

192.36 

194-63 

V 2A 


VI 2 

103.19 

175.36 

178 .54 

177.61 

179.69 

175-01 

156. b7 

144-60 

135.39 

VZ 2 


Vi 2A 

211.27 

201.90 

201-84 

208.50 

210.3Q 

213.93 

200.61 

191-69 

193-80 

VZ 2 A 


V-THETA 2 

22*. 93 

210.6b 

209.67 

213-00 

210-46 

205.3b 

199.09 

2 04 - 78 

214-78 

V-THETA 2 


V-THfcTA Ik 

17.37 

16.60 

15 .92 

11-99 

10,73 

10.32 

9.36 

13.61 

17.92 

V-THETA 2 A 


H 2 

0.25*6 

0.2443 

0-2456 

0.2474 

0.2467 

0.2403 

0.2261 

0.2230 

0.2257 

N 2 


M (A 

0.1864 

0. 1801 

0.1601 

0.1857 

0-1872 

0-1904 

0- 1764 

0.1706 

0.1727 

H 2A 


TURN l PR ) 

46-139 

43.52b 

45.073 

46.659 

46.571 

46-771 

49-159 

50.590 

52.444 

TURN (PR ) 


UUbAR 

0-1 062 

0-0583 

0*0 717 

0- 1089 

0.1111 

0.0715 

0-0716 

0.0831 

0.0950 

UUBAR 


LOSS PAR* 

0.0363 

0.0198 

0-0246 

0.0386 

0.0411 

0.0275 

0,0204 

0.0332 

0.0385 

LOSS PARA 


ORAL 

0.5103 

0-5022 

0.5072 

0.5055 

0-5072 

0.4856 

0.5082 

0.5397 

0.5476 

DFAC 


EFFP 

0-7734 

0.8744 

0 -B 475 

0-7545 

0.7420 

0-8111 

0.8130 

0.0021 

0-7720 

EFFP 


INCH* 

0.672 

6-B90 

V- 294 

12.125 

12-804 

13.697 

13.170 

11-566 

-1.425 

1NCI0 


DEVH 

13-532 

16-012 

15.820 

14.265 

13-931 

14,425 

15-110 

16.790 

10, 130 

DEVM 


P 2 

15.727 

15.655 

15.664 

15.704 

15.702 

15.694 

15-636 

15.624 

13-644 

P 2 


P 2A 

15.650 

15.618 

15.610 

15.633 

15-630 

15.650 

15-599 

15.579 

15-592 

P 2A 


T 2 

530.790 

530-040 

529.460 

530. 190 

530.440 

531-160 

531-650 

532.190 

532-580 

T 2 


1 2A 

530.790 

530-040 

52 9. 460 

530.190 

530.440 

531.160 

531.650 

532.190 

532.580 

T 2A 


UUBAR F$ 

D.U828 

0.1105 

0-1041 

0-1331 

0-1506 

0-1324 

0-1337 

0- 1462 

0-1476 

UUBAR FS 


P2 FS 

15.707 

15.692 

15.667 

15.722 

15*732 

15.737 

13-677 

15.662 

15.677 

P2 FS 


CUSS para FS 

C.U277 

0.0375 

0-0357 

G • 04 71 

0-0557 

0*0509 

0-0530 

O-U504 

J.0593 

loss para fs 
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Table A-4. Overall Performance - Stage D, 
Radial Distortion 


Equivalent ROTOR STAGE 

Weight Flow, — — — “ 

lb/ sec p 2/ p l ^ad T 7p P 2A/ P 1 ^ad 


Hub Radial Distortion 



100% Design 

Equivalent 

Rotor Speed 




114.76 

1. 2493 

0.8863 

0.8899 

1. 

2355 

0. 8399 

0.8446 

97.44 

1.2603 

0,8838 

0.8875 

1. 

2444 

0. 8329 

0. 8380 

84.40 

1.2538 

0. 8045 

0. 8107 

1. 

2299 

0.7331 

0. 7408 


90% Design 

Equivalent 

Rotor Speed 




102.52 

1. 1875 

0. 8944 

0. 8970 

1. 

1769 

0. 8459 

0. 8494 

88, 60 

1. 2135 

0. 8964 

0. 8992 

1. 

2011 

0.8467 

0. 8506 

76. 35 

1, 2026 

0.8103 

0.8152 

1. 

1858 

0.7464 

0.7525 


70% Design 

Equivalent 

Rotor Speed 




82.96 

1. 1180 

0.8925 

0. 8942 

1. 

1109 

0. 8397 

0.8421 

71.46 

1 i rkAn 

X. L6Z 1£a 

a r\ r\ ^ 4 

u. oooa 

0. 8874 

1. 

1234 

0. 8461 

0.8487 

59. 11 

1. 1272 

0. 8143 

0. 8175 

1. 

1190 

0.7629 

0. 7667 


115. 11 
106. 05 
99. 09 


105. 62 
97.85 
90.04 


85.36 

80.21 

72.74 


Tip Radial Distortion 
100% Design Equivalent Rotor Speed 


1.2430 0.8520 0.8565 1.2183 

1.2585 0.8792 0.8831 1.2382 

1.2739 0.8653 0.8698 1.2556 

90% Design Equivalent Rotor Speed 

1. 1862 0. 8559 0. 8594 1. 1724 

1.2089 0.9122 0.9146 1.1955 

1.2207 0.8776 0.8810 1.2079 


70% Design Equivalent Rotor Speed 


1. 1212 
1. 1301 
1. 1331 


0.8996 

0.9106 

0.8871 


0.9012 
0.9121 
0. 8891 


1. 1132 
1. 1217 
1. 1266 


0.7704 0.7767 

0.8143 0.8199 

0.8112 0.8172 


0.7954 0.7999 

0.8566 0.8602 

0.8292 0.8337 


0.8415 0.8439 

0.8534 0.8558 

0.8444 0.8470 
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Table A-5. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 99.96 Equivalent Rotor Speed = 4208.22 Equivalent Weight Flow = 114.76 

Hub Radial Distortion 


INLET 



PC T SPAN 

9b. BO 

92.00 

B6.9D 

71.00 

49.50 

28.10 

12.00 

7.11- 

3. CO 

PCT SPAN 


Ul A 

33.122 

33.529 

33.962 

35.312 

37.137 

36*954 

40.32) 

40.737 

41.065 

DU 


BETA C 

0.000 

0.000 

0.000 

0*000 

0.000 

U .000 

0.000 

0.000 

o.tuu 

bLTA C 


BETA 1 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


b fc T A 1 


V 0 

A 16.36 

416.36 

41o.36 

416.36 

416.36 

416.36 

416.36 

416.36 

416.36 

V L> 


V 1 

266.83 

297.86 

301.94 

304.24 

469.3? 

557.87 

534.06 

508.51 

4t>5 .2b 

V 1 


VZ 0 

416.36 

416.36 

416.36 

416.35 

416.33 

416.29 

416.2V 

416.25 

4)6.25 

VZ 0 


VZ I 

286.63 

297. B6 

301.94 

304.24 

469.34 

557.77 

533.9* 

606 .37 

4t5 « 14 

VZ 1 


V-THETA C 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

C.00 

O.OL 

V-THFTA 0 


V-THETA l 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.OC 

0 . Oo 

0.00 

V-TnETA 1 


rt 0 

0.3782 

0.3762 

0.37B2 

0.3782 

0.3782 

0.3762 

0.3782 

0.3782 

0.3762 

M 0 


N l 

0*2586 

0.2687 

0.2724 

0.2746 

0.4280 

0.5126 

0.4897 

0.4652 

C.424? 

M x 


TURN 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

o.c 

0.0 

TURN 


UUdAR 

2 * 2469 

2.1673 

2.1275 

2.1311 

1.2697 

0.5456 

0.7U51 

0.678 b 

1.1394 

UUoAR 


OFAC 

0.311 

0.285 

0.275 

0.269 

-0. 127 

-0.340 

-0.283 

-0.221 

-0.117 

UPAC 


IffP 

-0.2622 

-0.2706 

-0.2679 

-0.2616 

0.1764 

0.o046 

0.4675 

0.3651 

0.1bO7 

EFFP 


INCH 

0.0OO1 

0.0001 

O.OUOl 

0.0001 

o.oooi 

o.oooi 

0.000) 

O.OOC1 

0 « OuOl 

INC 1 0 


OEVM 

—0 .000 

-0.000 

-0.000 

-0.000 

-0.000 

-C.OOD 

-O.UOQ 

-0.000 

-O.UUO 

OEVN 


P 0 

16-551 

16.551 

16.551 

16*551 

16.551 

16.551 

16.55) 

16.55a 

16*55 i 

P 0 


P i 

13.054 

13.178 

13 • 240 

13.235 

14.575 

15.70) 

15.454 

15.183 

14.77b 

P 1 


T 0 

516.700 

518.700 

518.700 

516-700 

516.700 

518.700 

518.700 

516.700 

51b. 7Cu 

T 0 


T l 

518.700 

518.700 

516.700 

51b. 700 

516.700 

518.700 

5 18 .70 C* 

Sib. 700 

516.700 

T 1 

KOTOR J 

PCT SPAN 

95-00 

90.00 

65.06 

70.00 

50. oc 

30.00 

15.00 

10.00 

5. CO 

PCT SPAN 


[>IA 

33.236 

33*621 

34.0Q7 

35.164 

36.706 

38.246 

39,405 

39.791 

40. 17b 

OH 

kCTOK -L.L. 

BETA 1 

0 . DOG 

0*000 

0.000 

0.000 

C.000 

0.000 

0.000 

O.OOU 

G.OOC 

BETA 1 

RLTGk — T »c • 

dETA 2 

•*♦5.797 

43.580 

42.636 

36.762 

29.991 

27.514 

29.211 

3l.fc5n 

>*♦.2 53 

BETA 2 


b ETA [PR J 1 

64.703 

63.004 

62.495 

63.158 

53.410 

49.719 

51.790 

53.411 


btlAfPRJ 1 


ofcTAEPR) 2 

24.567 

26.876 

29.164 

32.473 

32.282 

32.158 

37.645 

41.449 

*♦4 . 655 

fat TA 1 Pk } x 


V 1 

287.44 

313.56 

324.49 

327.62 

505.54 

606.45 

584.18 

556.60 

50 B .9t> 

V 1 


V 2 

569.31 

564.35 

574.00 

575.23 

644.00 

689.90 

624 . 6C 

573,c4 

533,s; 

V 2 


V2 1 

2b 7.39 

313.49 

324.46 

327.60 

504.91 

6U3.V9 

580.34 

552.63 

505.04 

V l I 


Vx. 2 

410.85 

423.30 

422. 2T 

448.40 

55T.53 

610.93 

543.82 

4&7 .20 

4>9.e^ 

Vi 2 


V-THtlA i 

0.00 

0.00 

0.00 

0 .00 

0.00 

0.00 

0.00 

O.OL 

(J.oO 

V-1HITA 1 


V-THETA 2 

422*45 

402 .82 

388.76 

360.30 

321.76 

318.22 

304.0? 

300. 3o 

299.49 

V-THtU 2 


VIPR> 1 

672.6 

69U.7 

702.6 

72 5.5 

647.4 

935.6 

94C.6 

929.6 

407.2 

VI PR) 1 


V(PRJ 2 

451.8 

479.6 

46 3.6 

531.5 

659,7 

722.6 

668.2 

651.3 

622.0 

VIPK) i 


VTHETA Pki 

-608.1 

—615-4 

-623.1 

-647.4 

-680.1 

-712.7 

-737.2 

-744.7 

-75C.5 

VTHtTA PKI 


VTMETA PK2 

-167.6 

-214.5 

-235.6 

-265.4 

-352.2 

-384.1 

-419. V 

-4 >0.3 

—436.x. 

VTHETA PR 2 


U l 

608 ■ 06 

615.37 

623.14 

647.35 

660*10 

712.70 

737.22 

744.66 

750.93 

U 1 


U a. 

610.27 

617.35 

624.43 

645.67 

673.99 

702.31 

723.55 

730.63 

737.71 

U 2 


M 1 

0.2592 

0.2831 

0.2931 

0.2960 

0.4624 

0.5600 

0.6362 

0.5116 

0.4b56 

N 1 


M 2 

0.5204 

0.5166 

0.5080 

0.509E 

0.5751 

0.6191 

0.5573 

0.509b 

0.4714 

M 4. 


Ml PR) 1 

0.6065 

0.6235 

0.6 347 

0.6555 

0.7751 

0.6641 

0. 866 6 

0.6544 

0 .83cO 

NIPM 1 


MIPRI 2 

0.3990 

0.4197 

C.42B0 

0.4710 

0.5692 

0.6465 

0.6141 

0,5784 

0.5503 

KIPR1 2 


TUxNfPRJ 

40.133 

36. 125 

33.329 

30.684 

21.109 

17.496 

14.051 

11.86b 

11.079 

T UnN l PA 1 


UUBAR 

—0.0875 

-0*0748 

-0.0593 

-C.1193 

-0.0229 

0.07x7 

0.1306 

0,164c 

Q.I624 

UOfaAK 


LOSS PARA 

-0*0231 

-0.0196 

-0.0154 

-0.0310 

-0.0062 

0,0204 

0.0359 

0.0431 

0.0408 

LOSS PAKA 


OFaC 

0.5106 

0.4642 

0.4762 

0.4200 

0.3432 

0.3413 

0.3796 

0.4111 

U.430J 

Of AL 


ErFP 

1 ■ 0472 

1.0534 

1.0624 

1.1163 

0.9923 

0.8734 

0.7b33 

0.730b 

0.7471 

Ef FP 


EPF 

1.0493 

1.0556 

1*0649 

1.1211 

0.992O 

0. 6695 

0.7774 

0.7242 

0,7 40 1 

t F F 


INC ID 

12.273 

12.069 

11.917 

11.116 

-0.593 

-6.262 

— 6*9 i j 

-0.914 

-U 

J NC l u 


U£VN 

V .4 1 7 

12.716 

14.530 

13,632 

9.U71 

4.599 

6.C22 

^6*31) 

6 . 4iL 

Ul VN 


P 2 

17.571 

17.537 

17.456 

17.537 

18.685 

19.452 

18.619 

) 9 . 055 

17 . bbl 

P <: 


T 1 

516.700 

516.700 

511 .700 

518.700 

518*700 

51B.70U 

616.700 

516.700 

51b. 70c 

T 1 


T 2 

562.500 

500.500 

558.750 

557.45C 

656.300 

556.350 

555.180 

555,650 

555. 


ilAlOk 0 

PCT SPAN 

95.00 

90.00 

65.00 

70.00 

50.00 

30.00 

15.00 

10*0C 

5 ,0v 

PL 1 SPAN 


01 A 

33.20? 

33.564 

33.921 

34.992 

36.420 

37. d48 

3b. 919 

39.27c 

39.63- 

0 1 A 

SlATOP-L.i. 

fa L 7 A 2 

46.155 

43.324 

41.674 

36.632 

29.557 

27.397 

29.63.: 

32.660 

36.777 

b k 1 A 2 

£ UTGm- 1 .i* 

dETA 2 A 

2.800 

3. IOC 

2.900 

1.550 

0.710 

2.CC1 

1.651 

0.900 

-2.bC 1 

BETA 2 A 


V 2 

566-65 

5E7.30 

5e2.75 

575.23 

653.62 

693.65 

613.53 

558.74 

514.33 

V 2 


V 2k 

456*13 

450.64 

443.93 

486.01 

587. 48 

650.55 

577.06 

541.55 

ME .41 

V aA 


VZ 2 

405.83 

427.25 

433.91 

448.03 

568 . 26 

615.24 

531.53 

469,7? 

4 i 6 .7 i 

V L i 


VZ 2a 

455.56 

450.17 

443.34 

485.77 

587.24 

649.7V 

576.91 

541.00 

6x4.34 

VZ 2 A 


V-THETA x 

422.52 

402.95 

366.97 

360.64 

322.27 

31b. b7 

304.6* 

301.13 

31 O.xfc 

V-THI I A 2 


V-THETA 2A 

22.26 

24.36 

22.46 

13.14 

7.26 

22.7v 

18. t«t 

6.50 

-23. >6 

V-ThETa i/. 


M 2 

0.6172 

0.5195 

0.5161 

0.5096 

0.5843 

0.6227 

o.v-.ot 

0.4955 

V .444;t 

M 2 


H 2 A 

0.3965 

0.3945 

0.3869 

0.4275 

0.5218 

0.5B13 

0.5131 

0.474t, 

0.4 56.’ 

M 2 A 


Turn (pr i 

43.354 

40.223 

36.973 

37.275 

28.831 

25.36V 

27.94C 

>1.7x4 

. J 14 

T L*N I P* ) 


UUBAR 

0.1000 

0.1032 

0.0971 

0.0119 

0.0059 

0.0302 

0.0756 

0. 040 H 

G.tUfi’4 

UUtAk 


LOSS PARA 

0.033c 

0.0351 

0.C334 

0,0042 

0.0022 

0.0116 

0.030C 

0.0162 

u.LtK 

LCSS PAKA 


OFAL 

0.4516 

0.4520 

0.4550 

0.3702 

0.2802 

0.2274 

G.C443 

G.2*«1‘ 

o . 2 : - v 

OF A L 


bFFP 

0.7697 

0.7721 

0.7699 

0.9627 

0.9734 

0.7856 

0.41)79 

0.3914 

1.5262 

F FPK 


INC ID 

-4.0 13 

-^•064 

1.583 

0.80 1 

-7.146 

-6.465 

-U.66V 

-10.50 f 

-23.425 

1NL1 u 


DfcVM 

11.632 

14.412 

14.21C 

12.525 

11.722 

13.665 

14.290 

13.560 

.'•256 

U* Vh 


P 2 

17.571 

17.537 

17.456 

17.537 

18.565 

19.452 

lb. 619 

Ifc.GW 

1 /.bbl 

P 2 


P 2A 

17.278 

17.233 

17.177 

17.503 

18.562 

19.317 

18. it 0 

17,V4j> 

17. t 5b 

P . A 


T 2 

5t2.500 

560.500 

556.750 

557.450 

556.300 

556.350 

556. *8c 

555, 05£. 

i55,«. VL 

T t 


T 2 A 

562.500 

560.500 

556.750 

557.450 

556.300 

556.350 

555. 16 L 

555. C5( 

45 5.29V 

T <:a 


UUBAR PS 

0.0508 

0.0040 

0*0792 

0.0505 

0.0397 

0*0433 

0. 1B64 

0.2336 

0.2293 

LUfcAh IJ 


P2 PS 

17.419 

17.475 

17.402 

17*678 

18.719 

19.513 

19.085 

18.759 

10*348 

P2 PS 


LOSS PARA PS 

0.0170 

0.0295 

0*0272 

0.0206 

0.0140 

0.0166 

0.0739 

0.0936 

0*0955 

Lt SS PAPA F b 


185 



Table A-5. Blade Element Performance (Continued) 
Stage D t Rotor D - Stator D 


Percent Equivalent Rotor Speed 


1NU-T 


PCT SPAN 

9b. 60 

92.00 

DIA 

33.122 

33.529 

LtTA 0 

0.000 

0.000 

bLTA 1 

Q .000 

0.000 

V 0 

36-k. 71 

364.71 

V 1 

313.8** 

316.14 

vz 0 

36**. 71 

3b4.71 

VZ l 

3 1 j .83 

316.14 

V— T HI TA o 

c.00 

0.00 

V-THtTA i 

0.00 

0.00 

H 0 

0.3302 

0.3302 

H 1 

0.2633 

0.2655 

TURN 

0.0 

O.u 

UUfaAR 

1.6320 

1.3384 

ofac 

U. 13 V 

0. 133 

tFFP 

-0.1653 

-0.1696 

INC ID 

0.0001 

0.0001 

OfcVM 

-0.000 

-0.000 

P \1 

1 5 . 7cO 

15.760 

P 1 

13.690 

13.997 

T o 

* lb. 700 

316. 7UD 

I 1 

516.700 

318.700 

KUTCft D PCT SPAN 

VS. 00 

90.00 

UIA 

33.236 

33.621 

H<.TCk -L.l. Ct TA l 

0.000 

o.oou 

Kv luR -T . BETA l 

52 .996 

53. 104 

cJETA IPR) 1 

6Z.076 

61.612 

btTAIPK) 2 

25.190 

.29.077 

V l 

31**. 32 

3.»Z .95 

V Z 

564.70 

5 A 5 . 1 1 

VZ 1 

3l**.**o 

332.67 

V L 2 

3->9 • b 7 

327.25 

V — 1 Ht ] A ± 

0.00 

0.00 

V-ThbTA * 

45C.96 

4J5.93 

V(Fw) 1 

685.1 

700.2 

V<PK| 2 

373.6 

374,5 

VlFt 1A Pkl 

— feUb *b 

-015.9 

VTHLTA PkZ 

-164.9 

-ia; .o 

U j 

606.61 

615.93 

U 2 

610.62 

61 7.91 

1 1 

0.2o**C 

u.3009 

K 2 

0 ■ *»96l 

0.4787 

*[PK> i 

0.6lb5 

CJ.b j2b 

hipri : 

0.3300 

0.3289 

f URN 1 PR | 

37-482 

32.531 

UUbAR 

0. 12tO 

0.1ol9 

toss Par a 

0.0325 

0.0415 

DEAL 

0.6S27 

0.648 1 

fcFFF 

O.bDlfc 

0.6514 

EPF 

0.ti??2 

u.84bl 

JNLIC 

10.246 

10.696 

uLVr* 

lu. 041 

44.91? 

p l 

1 3 . 69c 

i: j .997 

P L 

Ib.lbj 

17.992 

T 1 

316.700 

516.700 

1 

563.700 

584.300 


^ r ak k i/ 

PCT SPAN 

95.00 

40 .00 


U \ A 

3.1.207 

33.364 

SI a TC R-l.F . 

bETA 2 

53.444 

52.766 

SI ATUk-l .* . 

6E1A 2 A 

3.V3U 

4.440 


V 2 

561.50 

547.72 


V 2 A 

393.63 

383.52 


VZ i 

334.44 

3^1.41 


VZ 2A 

3V*. 71 

362.36 


V-THtTA i 

451.03 

4^6 a 0 8 


Y-ThLTa 2A 

26.98 

29.69 


h 2 

0.4932 

0.4611 


W ZA 

0.3415 

0.3230 


TUkN'PR 1 

49.513 

48.323 


UUbAk 

0.1408 

u. 2160 


LOSS PA R A 

D. 0473 

U. 040 1 


L'FAC 

0.! 534 

0.5526 


EFFP 

0.7451 

0.7864 


INC ID 

3.27c 

9.376 


DE VM 

12.762 

14.752 


P 2 

16. 153 

17.492 


P lA 

17.762 

IV. 661 


T 2 

56 5. 70 C 

5 1>4 * 300 


I 2 A 

565.700 

564.300 


UU*-AR F 5 

0.1068 

0.1380 


P2 PS 

18.047 

18.053 


Li’SS PaRA F 5 

0.0359 

0,0469 


Calculations Using Translated Values 
100, 05 Equivalent Rotor Speed - 4212. 04 
Hub Radial Distortion 


E6.90 

71.00 

49.50 

20.10 

33.962 

35.312 

37.137 

3S.954 

o.oco 

0. GOO 

0,000 

0.000 

0.000 

0,000 

0 ,00Q 

0.000 

3b4*7 l 

364.71 

364.71 

364.71 

316.42 

313.89 

400.92 

46 1.64 

364.71 

364.71 

364.69 

364,63 

316.42 

313.88 

400.89 

48 1.5b 

0.00 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.3302 

0.3302 

0.3302 

0.3302 

0.2b 57 

0.2634 

0.3638 

0.4397 

0.0 

0.0 

0.0 

0.0 

1.5197 

1.5665 

1.0612 

0.3B74 

0.132 

0.139 

— U .099 

—0.321 

-0.1415 

-0.1950 

0.1656 

0.t>670 

o.oooi 

0.0001 

o.oooi 

O.OOOI 

-0.000 

-0.000 

-0.000 

-o.coo 

15.760 

15.760 

15.760 

15.760 

14. 0 iB 

13.965 

14.544 

15.31o 

516.100 

516.700 

518.700 

516.700 

518.700 

516.700 

518.700 

5 18.700 

85.00 

70.00 

50.00 

3C.OU 

34.C07 

35.164 

36.70b 

38.24b 

o.ouo 

0.000 

O.OOu 

C.OOC 

52.616 

4B.275 

4c. 309 

32.305 

61.390 

62.445 

57.766 

54.052 

31.658 

32,b5l 

36.451 

36.502 

340.23 

338.11 

429.7b 

519.38 

533.33 

551.03 

552.90 

606 .89 

340. 19 

336.09 

429.23 

517.28 

323.79 

366.74 

421.48 

512.23 

c.oo 

C.OO 

0.00 

0.00 

423.78 

411.2b 

357.55 

323. BV 

710.5 

730.9 

805. C 

882.4 

361.2 

435.6 

527.6 

638.0 

-62^.7 

-647.9 

-680.7 

-713. a 

-201.2 

-235.0 

-317.0 

-3 79. 1 

623.70 

647 . 94 

680.72 

713.34 

624.99 

646.25 

674.60 

702*95 

0.3076 

0.3057 

0.3900 

0.4756 

0.4686 

0.4856 

0.4668 

0.5409 

0.6424 

0 *6t>07 

0.7320 

0.0080 

0.3350 

0.3B39 

0.466* 

0.5606 

29.530 

29.793 

20.799 

1 t .493 

0.1672 

0.0969 

0.1120 

0.0764 

0.0422 

0.0251 

0.0286 

0.02u6 

0.6407 

0.5769 

0.4870 

0.3995 

0.8669 

0.953B 

0.0901 

0.9371 

0.851b 

0.9521 

0.8865 

0.4351 

10.612 

10.402 

3.765 

-1.945 

17.Z24 

14.010 

13.739 

8.941 

1 4 . <j lb 

13.905 

14,544 

lb. 310 

17.896 

18. 143 

l b . 2 44 

19.07b 

5 IB * 700 

516.700 

518.700 

316.700 

562.700 

561.000 

557.850 

554. bun 

bs.oo 

70.00 

50.00 

30.00 

31.421 

34.992 

3b. 420 

J7.84b 

51. ’-93 

48.342 

39.765 

32.191 

4.U50 

3.100 

2.000 

2.36 1 

541.06 

551.03 

560.0b 

609.7b 

380.52 

413.94 

454.84 

5^4. 19 

336.13 

366.22 

430.33 

513.56 

379.56 

413.27 

454.41 

533.42 

423.99 

411.65 

358.10 

324.53 

26. B7 

22. 3B 

15.87 

22.18 

0.4757 

0.4056 

0.4954 

0,5436 

0.5308 

0.3611 

0.3991 

G.4 7J0 

•*7.542 

45.23d 

37.747 

29.774 

0.1/885 

(#*0952 

0.0133 

0.O243 

0.G304 

G.O330 

0.0049 

0.0113 

0.5497 

0.5004 

0.4149 

0.3159 

0.6384 

0.7993 

0.9645 

0.8874 

11.303 

10.312 

3.060 

-3.674 

15.360 

14.075 

13.012 

14.045 

17.896 

1 8.143 

18.244 

19.07b 

17.668 

17.885 

IB. 207 

1 8*974 

562.700 

561.000 

557.850 

554.600 

562.700 

561.000 

557.650 

554.600 

0*1275 

0.0995 

0,0655 

0,0417 

18*010 

18,155 

18*401 

19.120 

0,0438 

0.0353 

0,0241 

0,0160 


Equivalent Weight Flow - 97.44 


12,00 

7.10 

3.00 

PCT SPAN 

40.3Z1 

40.737 

41.065 

0 1 A 

0.000 

0.000 

D, 000 

bETA 0 

0.000 

0.000 

0.00c 

BtlA 1 

364,71 

364.71 

364.71 

v e 

469.55 

467,74 

413.63 

V i 

364.62 

364.61 

364.62 

VZ 0 

469.43 

467.61 

413.72 

vi l 

0.00 

Q.OU 

6.00 

V-THtTA C 

0.00 

O.0U 

0.00 

V-Th£TA 1 

0.3302 

0.3302 

Q. 3301 

M 0 

0.42B2 

0.426S 

0.3755 

M 1 

0.0 

0.0 

0.0 

TURN 

0.4tlc 

0.4810 

0.8553 

UUBAR 

-0.287 

-0.282 

-0.135 

uFAC 

0.5867 

0.5619 

0.2553 

EFFP 

o.oooi 

0.0001 

0.0001 

INLID 

-O.DCU 

-C.OOC 

-o.coo 

DEVM 

15.760 

15,760 

15.760 

P 0 

15.209 

15.269 

l4.?bc 

P 1 

518.700 

516. 70C 

518.700 

T 0 

5)8.700 

5le.70G 

51b. 700 

T l 

15. UG 

10.00 

5.66 

PCT SPAN 

34.405 

39.791 

4C.176 

DIA 

U.OGG 

O.OOU 

(>.000 

Ob TA 1 

32.3TC 

34.364 

37.561 

BETA 2 

55.529 

55.016 

59.222 

BETA (PR ] 1 

38.242 

39.495 

44.459 

BETA (PR) 2 

5UV.43 

504, P7 

450.59 

V 1 

604.39 

568. b6 

52b. 15 

V 2 

506.58 

506.24 

447.66 

VZ 1 

504.30 

484.78 

417. 7J 

VZ 2 

0.00 

0.60 

0.00 

V-THETA 1 

322.83 

331.74 

321.24 

V-THETa 2 

89b. 9 

903.1 

67b.3 

V f PR ) 1 

649.7 

b2 9,b 

591.4 

VfPKj 2 

-737.9 

-745.4 

-751.6 

V THETA PR 1 

—40 1.4 

-349.6 

-417.1 

VTHfcTA Pk2 

737.89 

745.3b 

75l.bl 

U 1 

724.21 

731.29 

738.30 

U i 

0.4606 

0.4bb5 

0.4103 

M 1 

Cl. 5J79 

0. 523 U 

C.4b62 

M 2 

0.82U7 

0.6263 

0.7560 

H(PRI 1 

0.5703 

0.5592 

0.5220 

N ( PR ) 2 

17.201 

Id. 231 

14.200 

TURN (PR > 

0.065b 

0.1133 

0.12G5 

UUbAR 

0.0174 

0.0307 

0.0302 

cuss paka 

0.3994 

0.4304 

0.453B 

OF AC 

0.9498 

0.8960 

0.B5C ] 

€Ff F 

0.9461 

0.6427 

0.6455 

EFF 

-3. 1 66 

-b.504 

— b » 44 3 

I Nt 1 1» 

6.01 b 

t.35» 

G . 5b 2 

DEVH 

15 .2U‘- 

15.2V/ 

Is . Tfi 

P i 

19. 124 

lb. 452 

It. 3%/<- 

P i 

516.7UC 

516.700 

5IB.70C 

T 1 

555.700 

556*400 

557.4UU 

T 2 


15.60 

10. Ou 

6.00 

PCT SPAN 

38.419 

39.27b 

39.6JJ 

DIA 

3^.054 

35.525 

39.2al 

o L T A 2 

3.08 1 

3.601 

4.101 

BETA 2 A 

543.47 

573.cC 

504.37 

V 2 

511.56 

487 . Ol> 

464,02 

V 2 A 

497.20 

465.83 

393.79 

VZ 2 

510.41 

4 fa 5 *6 1 

467.33 

VZ -lA 

323.6 t 

332. 5H 

3.'2,C5 

V-THITA 2 

27.47 

30.5b 

->3.51 

V-TFLIa 2 a 

0.5261 

0.5063 

0.‘*4b9 

H 2 

0.4516 

G.42o6 

0. 4 1 Z I 

H 2A 

24.93** 

31.87b 

35. 125 

TURN I PR ) 

i>. 123 c 

0.1576 

0.0L45 

UUbAk 

u.046 7 

v.C6?t 

U.DClh 

LOSS PAHA 

0.3375 

0*3b^4 

0.304.1 

UFal 

0.5697 

0.462V 

0*9 7*7 

EFFP 

-5.645 

-7. 6m 5 

-14.923 

INC I b 

15.520 

lb. <78 

a.v;,i 

DbVN 

14.124 

18.4.SZ 

10.304 

P 2 

18.71b 

1 1 . **7 J 

It. ^96 

P 2 A 

555.700 

556.400 

657 .4UC 

r j 

555.700 

55b. ^00 

64 ?. *.00 

T 2a 

0,126? 

0.1580 

0.1764 

ut'LAh FS 

19.136 

18,954 

16*798 

P2 FS 

0.0500 

0,0630 

0,0701 

LlSS PA>5A 
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Table A-5. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 100.56 Equivalent Rotor Speed ~ 4233.69 Equivalent Weight Flow - 84.40 

Hub Radial Distortion 


INLET 


PC T SPAN 

96.ei> 

92.00 

86.90 

71.00 

49.50 

26.10 

12.00 

7.1u 

3.0u 

PCT SPAN 

DIA 

33*122 

33.529 

33.962 

35.312 

37.137 

30.954 

40.321 

40.737 

41.065 

OlA 

BETA 0 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0*000 

BETA 0 

BETA 1 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

Beta i 

V 0 

319.06 

319.06 

319.06 

319.06 

319.06 

319.06 

319.06 

319.06 

319.06 

V 0 

V 1 

260.7B 

265.34 

265.31 

274.71 

364.67 

422.05 

412.53 

393-27 

361.16 

V 1 

VZ 0 

319*06 

319.06 

319.06 

319.06 

319.04 

319.01 

310.98 

316.98 

316.96 

VZ 0 

VZ 1 

260.78 

265.33 

265.31 

274.71 

364.84 

421.98 

412.43 

393.16 

361.07 

VZ 1 

V-THETA Cl 

0*00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.uo 

0.00 

o.ou 

V-THETA 0 

V-THETA l 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 1 

M 0 

0.2881 

0.2881 

0.2881 

0.2881 

0.2881 

0.2681 

0.288 1 

0.2881 

0.2881 

N O 

H 1 

0.2349 

0.2390 

0.2390 

0.2476 

0.330* 

0.3835 

0.3747 

0.3567 

0.3269 

M 1 

TURN 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TURN 

UUBAR 

1.6305 

1.5431 

1.5418 

1.4B47 

0.8371 

0.2928 

0.4459 

0.5601 

0.7 62 5 

UUhAR 

dfac 

0*183 

0.166 

0.168 

0.139 

-0.144 

-0.323 

-0.293 

-0,233 

-0.132 

DFAC 

EFFP 

-0.2515 

-0.2466 

-0.2470 

-0.2009 

0.2718 

0.7261 

0.60B1 

0.4673 

0.2677 

EFFP 

1NCID 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

INCH) 

DEVH 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

—0. 000 

-0.000 

-0.000 

OtVH 

P 0 

15.415 

15.415 

15.415 

15.415 

15.415 

15.415 

15.415 

15.415 

15.415 

P 0 

P i 

14.007 

14.062 

14.063 

14.133 

14.692 

15.182 

15.030 

14.931 

14.739 

P 1 

T 0 

518.700 

518.700 

5 lB .700 

518.700 

510.700 

518.700 

516.700 

518.700 

516.700 

T 0 

T 1 

518.700 

518.700 

518.700 

518.TOO 

518.700 

51B.700 

518.700 

516.700 

518.700 

T 1 

RL-TOR 0 PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 

U1A 

33.236 

33.621 

34.007 

35.164 

36.706 

38.248 

39.405 

39.791 

40.176 

DIA 

RUTOk -L.E » BETA 1 

0.000 

0.000 

0.000 

0.000 

O.QOO 

0.000 

0.000 

0.000 

0.000 

BETA 1 

ROT CR -T.E . BETA 2 

57*695 

56.231 

56.189 

54.969 

46.241 

39.082 

36.210 

37.525 

40*576 

BETA 2 

bETA(P«) 1 

66.872 

65.742 

65.578 

65.601 

60.326 

57.822 

59.152 

60.546 

62.739 

BETACPR1 l 

bETA(PR) 2 

26.910 

29.468 

32.644 

32.203 

38.458 

37.815 

36.226 

40.738 

46.024 

BETA 4 PR 1 2 

V 1 

261.33 

279.05 

2 84.71 

295.44 

390.31 

452.97 

445.92 

426.11 

391.83 

V l 

V 2 

549.92 

541.18 

529.03 

549.60 

532.00 

573.77 

594.86 

570.14 

517.31 

V 2 

VZ 1 

261.28 

276.99 

284.67 

295.42 

399.63 

451.14 

442.9b 

423.08 

389.27 

Vi 1 

VZ 2 

293.69 

284.93 

27B. 86 

315.60 

354.22 

444.86 

478.96 

451.15 

392.10 

VZ 2 

V-lHETA 1 

o.oo 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-TMLTA 1 

V-THETA 2 

464.79 

460.09 

449.56 

450.19 

396.74 

361.30 

350.67 

346.49 

335. BO 

V-THETA 2 

VIPM l 

665.2 

679.1 

608.5 

715.2 

787.7 

848.1 

065. 4 

661.9 

851.0 

VIPRI 1 

VI PR) 2 

329.6 

327.3 

331.2 

373.3 

452.5 

563.6 

610.9 

596.6 

565.7 

V 1 PR 1 2 

VThfcTA PKl 

-611.7 

-619.1 

-626.9 

-651.3 

-684.2 

-717.0 

-741.7 

-749.2 

-755.5 

VlHETA PR 1 

VlhETA PR2 

-149.2 

-161.0 

-178.6 

-199.4 

-281.3 

-345.3 

—377.3 

-3BB.Z 

-406.4 

VTHETA PR2 

U 1 

611.74 

619.09 

626.91 

651.27 

664.22 

717.01 

741.68 

749. 19 

755.47 

U l 

U 2 

613.96 

621.08 

628.2 1 

649.57 

678.07 

706.56 

727.93 

735.05 

742.17 

U 2 

M 1 

0.2354 

0.2515 

0.2567 

0.2665 

0.3540 

0.4126 

0.4059 

0.3673 

0.3554 

R 1 

* 2 

0.4812 

0.4739 

0.4634 

0.4629 

0.4679 

0.5082 

0 .5272 

0.5043 

0.4 552 

H 2 

HCPRI 1 

0.5991 

0.6121 

0.6206 

0.6451 

0.7143 

0.7725 

0.7878 

0.7835 

0.771b 

MPR) 1 

M|Pk> 2 

0.2864 

0.286^ 

0.2901 

0.3279 

0.3980 

0. 499* 

D .5414 

0.5277 

0.4977 

HI PR } 2 

TURN 1 PR) 

39.960 

36.271 

32.932 

33.317 

21.856 

19.956 

20.849 

19.734 

16.664 

TURN 1 PM 

UUBAR 

0.2220 

0.2571 

0.2569 

0.2326 

0.2594 

0.1854 

0.1142 

0.1373 

0.1705 

UUBAR 

LOSS PARA 

0.0573 

0.0657 

0.0642 

0.0605 

0.0654 

0.0493 

0.0312 

0.0365 

0.0419 

LOSS PARA 

DFAC 

0.7073 

0.7171 

0.7131 

0.6714 

0.5870 

0.4T75 

0.4334 

0.4474 

0.4739 

DFAC 

EFFP 

0.8011 

0.7954 

0 .8025 

0.8630 

0.7635 

0.6376 

0.8957 

0.0700 

0.7932 

EFFP 

IFF 

0.793b 

0.7881 

0.7956 

0.8580 

0.7563 

0.6326 

0.8922 

0.8657 

0.7604 

EFF 

I NL 1 U 

14.442 

14.827 

13.000 

13.558 

t. *20 

'l.tiJO 

U.46 6 

-1.T09 

-S.4JT4 

iNviu - ' 

uEVM 

11.761 

15.308 

la. Dio 

13.642 

15.245 

10.253 

6.603 

7.600 

10.047 

DEVH 

P 1 

14.007 

14.082 

14.083 

14.133 

14.692 

15.162 

15-03 0 

14.931 

14.734 

P 1 

P 2 

18.117 

16.044 

17,960 

18.253 

16.159 

18.757 

19.030 

16.746 

16.211 

P 2 

T 1 

518.700 

518.700 

518.700 

518.700 

518.700 

51B.700 

516.700 

518.700 

516.700 

T 1 

T Z 

568.550 

567.000 

565.600 

564.550 

561.500 

557.750 

539.250 

558.950 

559.770 

T 2 


STaTOR o 

PCT SPAN 

95.00 

90.00 

B5.00 

70.00 

50.00 

30.00 

15.00 

10. DC 

5.00 

PCT SPAN 


OIA 

33.207 

33*564 

33.921 

34.992 

36*420 

37.848 

3b. 919 

39.276 

39.633 

DIA 

$1 ATOk-L.t. 

BFTA 2 

56.220 

57.814 

56.945 

55.053 

47.548 

36.949 

37.000 

38.781 

42.461 

BETA 2 

STAT UR-7 .L • 

BETA 2A 

1.800 

1.800 

1.700 

O.fiOO 

1.400 

3.401 

4.751 

5.142 

5.302 

BETA 2 A 


V 2 

546.86 

543.82 

536.66 

549. 80 

538.68 

576.36 

504.76 

555.23 

499.12 

V 2 


V 2 A 

373.63 

363.99 

360.92 

390.57 

430.25 

403.16 

477.20 

455.47 

442.05 

V 2A 


VZ 2 

268*00 

289.68 

292.71 

314.92 

363.48 

447.90 

466.49 

432.34 

367.69 

VZ 2 


VZ 2 A 

373-64 

363.80 

360.75 

390.48 

429.90 

482.02 

475.18 

453.24 

440.49 

VZ 2A 


V-THETA 2 

464,87 

460.24 

449*79 

450,62 

397.35 

362.04 

351.52 

347.37 

336.70 

V-THETA 2 


V-THETA 2A 

1 1.74 

11.43 

10.71 

5.45 

10.51 

26.64 

39.50 

40.78 

40.80 

V-THETA 2 A 


M 2 

0.4784 

0.4763 

0.4704 

0.4829 

0*4740 

0.5107 

0.51TB 

0.4905 

0.4305 

H 2 


M i A 

0.3231 

0.3149 

0.3126 

0.3392 

0.3756 

0.4246 

0.410 8 

0.3992 

0.3075 

H 2A 


turn (pr) 

56.420 

56.013 

55.243 

54.246 

46.130 

34.515 

32.204 

33.591 

37.126 

TURN (PR 1 


UUBAR 

0.1669 

0.1790 

0.1661 

0.1956 

0.0648 

0.0957 

0.2003 

0.1860 

0.0372 

UUBAR 


LOSS PARA 

0.0562 

0.0609 

0.0572 

0.0695 

0.0240 

0.0360 

0.0791 

0.0741 

0.0150 

LOSS PARA 


DFAC 

0.5956 

0.6119 

0.6094 

0.5779 

0.6681 

0.3056 

0.3967 

0.4021 

0.3535 

DFAC 


EFFP 

0.7095 

0.6987 

0.7179 

0.6336 

0.8357 

0.7080 

0.4522 

0.4765 

0.8381 

EFFP 


I NCI 0 

b .053 

14.426 

16.654 

17.022 

10.642 

3.081 

-1.707 

-4.391 

-16.723 

INCH) 


DEVH 

10.632 

13.112 

13.010 

11. 775 

12.412 

15.065 

17.189 

17,817 

10.150 

D|VH 


P 2 

18.117 

16.044 

17.960 

18.253 

18.159 

18.757 

19.030 

10.746 

16.211 

P 2 


P 2 A 

17.679 

17.579 

17.540 

17.727 

17.991 

18.464 

18.393 

18.218 

10 . 12 B 

P 2 A 


1 2 

568.350 

567.000 

565.600 

564.550 

561.500 

557.750 

449.250 

558.950 

559.770 

T 2 


T 2A 

566.550 

567.000 

565.600 

564.550 

561.500 

557.750 

559.250 

558.950 

559.770 

T 2A 


UUBAR F5 

0* 1546 

0.1771 

0.1999 

0.2191 

0.1719 

0.0977 

0*1112 

0,1971 

0,1181 

ULBAR FS 


P2 FS 

11.079 

1« .097 

lt*0»> 

18.120 

19.491 

19.729 

18,777 

18,682 

11,614 

P2 FS 


LOSS PARA 

FS 0*0920 

0.0602 

0.0674 

0.0764 

0.0616 

0.0137 

0,0518 

0,0685 

0,0788 

LOSS PARA 
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Table A-5. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 89. 86 Equivalent Rotor Speed => 3783. 29 Equivalent Weight Flow » 102 52 

Hub Radial Distortion 


INLET 

PCT SPAN 
DIA 

BETA O 
BETA 1 

V 0 

V 1 

V 2 0 
VZ 1 

V— THETA 0 
V -'THETA 1 
M 0 
M 1 
TURN 
UUBAR 
OFAC 
EFFP 
INC ID 
OEVN 
P O 
P 1 
T 0 
T 1 

ROTOR 0 PCT SPAN 

DlA 

RCTUR -L.£ « BETA 1 

RCTCR — T »t . BETA 2 

BETA (PR ) I 
BETACPR ) 2 

V 1 

V 2 
V2 1 
VZ 2 

V-THETA 1 
V-THETA 2 
VIPRJ 1 
V(Pk> 2 
VTHETA PR 1 
VTHETA PR2 
U 1 
U 2 
M 1 

n 2 

MI PR) i 
MfPR) 2 
TURN I PR I 
UUBAR 
LOSS PARA 
OFAC 
EFFP 
EFF 
INCID 
DLVH 
P 1 
P 2 
T l 
T 2 


96.60 

92.00 

86.90 

33.122 

33.529 

33.962 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

381.4B 

361.48 

381.46 

327.36 

338.10 

334.57 

3B1.4B 

361.46 

3B1.48 

327.36 

338.10 

334.57 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3457 

0,3457 

0.3457 

0.2958 

0.3057 

0.3024 

0.0 

0.0 

0.0 

1.7784 

1.6670 

1.6564 

0.142 

0.114 

0.123 

-0.16B9 

-0.1444 

-0.1560 

O.OOOi 

0.0001 

0.0001 

-0.000 

-0.000 

-0.000 

15.947 

15.947 

15.947 

15.696 

13.637 

13.848 

518.700 

510.700 

516.700 

516.700 

516.700 

516.700 

95.00 

90.00 

85.00 

33,236 

33.621 

34.007 

0.000 

0.000 

0.000 

44.49B 

42.873 

41.017 

59.035 

57.221 

57.273 

25.261 

27.109 

29.060 

326.08 

356.33 

36D.06 

526. 7C 

525.82 

519.38 

326.01 

356.25 

360.02 

377.10 

385.34 

367.07 

0.00 

0.00 

0.00 

370.55 

357.74 

346.29 

637.6 

65B.1 

665.9 

417.1 

432.9 

442.6 

-546.7 

—553.2 

-560.2 

-176.1 

-197.3 

-215.1 

546.66 

553.23 

560.22 

546.64 

555.01 

561.37 

0.2964 

0.3225 

0.3259 

0.468O 

0.4662 

0.4611 

0.5760 

0.5955 

0.6020 

0.3691 

0.3638 

0.3931 

33.751 

30.107 

26.211 

0.U635 

0.0879 

0.07B9 

0.0166 

0.0229 

0.0205 

0.5145 

□.5018 

0.4896 

0.8922 

0.8966 

0.9369 

0.6890 

0.6936 

0.9352 

6.604 

6.303 

6.695 

10.131 

12.949 

14.426 

13.646 

13.637 

13.640 

16.865 

16.654 

16.822 

518.700 

518.700 

518. 700 

554.450 

552.350 

550.400 


71.00 

49.50 

28.10 

35.312 

37*137 

38*954 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

381.48 

361.48 

381.48 

325.22 

415.91 

494.48 

381.47 

381.45 

381.42 

325.21 

415.88 

494.39 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3457 

0.3457 

0.3457 

0.2938 

0.3778 

0.4518 

0.0 

0.0 

0.0 

1.6564 

1.1439 

0.4065 

0.147 

-0.090 

-0.296 

-0.1926 

0.1425 

0.6363 

0.0001 

0.0001 

0.0001 

-U.000 

-0.000 

-0.000 

15.947 

15.947 

15.947 

13.646 

14.4V9 

15.433 

518.700 

516.700 

516*700 

516. TOO 

518*700 

5 10 . 700 

70.00 

50.00 

30.00 

35.164 

36.706 

38.248 

0.000 

0.000 

0.000 

36.184 

29.676 

25.628 

5 B« 942 

53.913 

50.316 

32.673 

32.902 

34.047 

350.51 

446 .20 

533.61 

515.45 

573.40 

607.05 

350.49 

445,65 

531,65 

405.13 

497.97 

546.46 

0.00 

0.00 

0.00 

316.64 

283.76 

262.14 

679.4 

756.9 

634.0 

482.4 

593.3 

660.4 

-5B2.0 

-611,4 

-640.7 

-261.8 

-322.2 

-364.2 

501.99 

611*43 

640.73 

580.47 

605.93 

631.39 

0.3171 

0.4062 

0.4694 

0.4582 

0.5131 

0.5455 

0.6146 

0.6691 

0.7647 

0.4286 

0.5309 

0.5934 

26.069 

20.993 

16.206 

0.0181 

-0.0175 

0.0515 

0.0047 

-0.0047 

0.0144 

0.4341 

0.3363 

0.3131 

1.0032 

1.0331 

0.9138 

1.0033 

1.0340 

0.91 18 

6.900 

-0.090 

-5.666 

14.232 

9.690 

6.467 

13.846 

14.499 

15.433 

16.676 

17.501 

18.189 

518*700 

518.700 

518.700 

548.750 

547.100 

546.050 


12.00 

7.10 

3.00 

40.321 

40.737 

41.085 

0.000 

0.000 

O.OCIO 

0.000 

0.000 

o.ouo 

381.40 

361.48 

361.46 

496.93 

469.68 

430.91 

361.38 

301.36 

361.38 

496.80 

469.56 

430.80 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3*57 

0.3457 

0.3457 

0.4542 

0.4283 

0.3918 

0.0 

0*0 

0.0 

0.4665 

0 .6637 

0.9U38 

-0.303 

-0.231 

-0.130 

0.6092 

0.4453 

0.2373 

o.oooi 

0.0001 

O.OOOI 

-0.000 

-0.000 

-0.000 

15.947 

15,947 

15.947 

15.357 

15.107 

14.603 

518.700 

516,700 

5 IB. 700 

518.700 

518.700 

518.700 

15.00 

10.00 

5.00 

39.405 

39.791 

40.176 

o.uoo 

0.000 

0.000 

26.471 

29.032 

32.445 

50.452 

52.785 

55.336 

37.557 

41.292 

47.394 

541.20 

512.0V 

469.06 

575.10 

525.56 

457.28 

537.64 

50A *45 

446*00 

513.47 

458.26 

304.93 

0.00 

0.00 

0.00 

255.66 

254.36 

244.70 

855,7 

842.9 

622.5 

649.0 

611.2 

569.5 

-662.6 

-669.5 

-675.1 

-39*. 8 

-402.5 

—4 10.5 

662.78 

669.49 

675. lCi 

650.49 

656.65 

663.22 

0.4966 

0.46B6 

0.4285 

0.5154 

0.4692 

0.4059 

0.7651 

0.7714 

D.7501 

0.5817 

0.5456 

0.5055 

13.300 

11.396 

7.870 

0.0897 

0.1367 

0.1744 

0.0247 

0.0360 

0,0416 

0.3442 

0.3797 

0.4120 

0.8530 

0.7871 

0.6846 

0.8498 

0*7829 

0.6741 

-7.753 

-9.541 

-12-636 

5.934 

6.154 

11.417 

15.357 

13.107 

14.803 

17.664 

17.321 

16.713 

518.700 

518.700 

518.700 

545.650 

545.100 

545.650 


STATOR U 

STATOR-L.t . 
STATOR-T.L. 


PCT SPAN 

95.00 

DIA 

33.207 

BETA Z 

44.018 

BETA 2A 

3.300 

V 2 

525.80 

V 2A 

423.66 

VZ 2 

372.98 

VZ 2A 

422.95 

V-THETA 2 

370.61 

V-THETA 2A 

24.38 

M 2 

0.4653 

M 2A 

0.3721 

TURN (PR) 

41.518 

UUBAR 

0.0840 

LOSS PARA 

0.0283 

OFAC 

0*4161 

EFFP 

0.7792 

INCID 

-5.350 

OEVN 

12*132 

P 2 

16.865 

P 2A 

16,670 

T 2 

554.450 

T 2A 

554.450 

UUBAR FS 

0.U625 

P2 FS 

16.612 

LOSS PARA FS 

0.0210 


90.00 65*00 

33.564 33.921 

42.640 41.120 

3.300 3.250 

S2B.30 526. 64 

41T.2T 410.00 

38B.63 396.67 

416,57 409.32 

357. 86 346.46 

24.02 23.24 

0.4685 0.4660 

0.3670 0.3611 

39.339 37.669 

0.1015 0.1111 

0.0345 0.0362 

0.4255 0.4332 

0.7511 0.7397 

-0.746 0.830 

14.612 14.560 

16.654 16.622 

16.615 16.561 

552.350 550.400 

552.350 550.400 

0.0950 0*0775 

16*839 16,736 

0.0325 0,0266 


70.00 

50.00 

34.992 

36*420 

38.233 

29*296 

1.800 

0.340 

515*45 

581,06 

439.53 

527.38 

404.63 

506*50 

439.25 

527.19 

316.94 

264.19 

13.60 

3*13 

0*4582 

0.5203 

0.3865 

0.4700 

36*426 

Z8.940 

0.0336 

0.0073 

0*0119 

0*0027 

0*3561 

0.2721 

0.8660 

0.9628 

0*202 

-7*407 

12*775 

11*352 

16.876 

17*581 

16*800 

17*540 

548.750 

547*100 

548.750 

547*100 

0*0634 

9.0426 

16*953 

17*690 

0.0231 

0.0157 


30.00 

15*00 

37.646 

38.919 

25.538 

26.992 

1.450 

2.351 

609.94 

565.49 

586.95 

526.24 

549*79 

503.19 

586.41 

525.37 

262*68 

256.30 

14.65 

21.57 

0.5482 

0.5063 

0.5264 

0.4696 

24.061 

24.603 

-0.0032 

0*1267 

-0.0012 

0.0910 

0*1950 

0*2349 

1*0389 

0.1290 

-10.323 

-11.706 

11.116 

14*790 

11.189 

17.864 

18.200 

17*495 

544,050 

545.450 

944*050 

545*650 

0.0329 

0.1829 

18*314 

18.05k 

0.0123 

0.0724 


10.00 

5.00 

39.276 

39.633 

29.893 

33.771 

0.90G 

-2.001 

512.39 

442.01 

490.37 

466.03 

443.60 

366.90 

489.87 

465,25 

255.00 

245.35 

7.70 

-16*25 

0*4569 

0.3919 

0*4365 

0*4139 

28*947 

35,715 

0.0705 

-0.1293 

0.0202 

-0.0521 

0.2372 

0.1856 

0.2305 

-O.OT35 

-13.272 

-25.429 

13.580 

2.055 

17*321 

16.713 

17*156 

16.930 

545*100 

545*650 

545*100 

545*650 

0.2193 

0*2575 

17,761 

17.587 

0.0077 

0,1037 


PCT SPAN 
0 1 A 

beta 0 

BETA 1 

V o 

V 1 
VZ 0 
VZ 1 

V-THETA 0 
V-THETA l 
N 0 
M 1 
TURN 
UUbAR 
OFAC 
EFFP 
INCID 
DEVN 
P 0 
P 1 
T O 
T 1 

PCT SPAN 
DU 

BETA 1 
BETA 2 
BETA t PR ) 1 
BETA ( PR ) 2 

V 1 

V 2 
VZ l 
VZ 2 

V-THETA 1 
V-THfcTA 2 
VIPR) I 
VC PR) 2 
VTHETA PR 1 
VTHETA PR2 
U 1 
U 2 
M 1 
h 2 

NIPR) 1 
NIPR) 2 
TURN ( PR ) 
UUBAR 
LOSS PARA 
OFAC 
EFFP 
fcFF 
INCID 
DfcVH 
P 1 
P 2 
T I 
T 2 


PCT SPAN 
01 A 

BETA 2 
BETA 2 A 

V 2 

V 2A 
VZ 2 
VZ 2A 
V-THETA 2 
V-THETA 2 A 
M 2 

n 2 a 

TURN (PR ) 
UUBAR 
LOSS PARA 
OFAC 
EFFP 
INC 10 
OEVN 
P 2 
P ZA 
T 2 
T 2 A 
UUBAR FS 
P2 FS 

LOSS PARA FS 
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Table A-5. Blade Element Performance (Continued) 

Stage D f Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 90.37 Equivalent Rotor Speed = 3804.45 Equivalent Weight Flow = 88.60 

Hub Radial Distortion 


INLET 



PCT SPAN 

9*.b0 

92.00 

66.90 

71.01/ 

49.50 

26.10 

12.00 

7.10 

3. co 

PCT 5P*N 


[>IA 

33. 122 

33.529 

33.962 

35.312 

37.137 

36.954 

*0.3^1 

*C .7-7 

4 1 »G'F 3 

L 1 * 


BETA 0 

0.000 

0.000 

0.000 

c.oOc 

o.oco 

0,000 

G.GOC 

O.lcO 

c .oc(' 

A Jt c 


BETA 1 

0.000 

0.000 

0.000 

0.000 

0.000 

L . 000 

O.uCQ 

<j . LOG 

ut?C 

L i 1 4 1 


V 0 

333.31 

333.31 

333.31 

333.31 

333.31 

333.31 

333.31 

333.31 


V u 


V 1 

277.23 

260.03 

2B2.36 

279.51 

356.15 

*32.88 

*20.65 

403.14 

3?j>. 37 

V 1 


vz 0 

333.31 

333.31 

333.31 

333.30 

333.26 

333.25 

333. c2 

333 . 2 2 

335.22 

V . v- 


vz 1 

277.23 

280.03 

2 82.30 

279. 5D 

356.13 

*32-60 

*20.55 

4Co.ci 

j /i . ^7 

Vz i 


V-THETA 0 

0.00 

0.00 

0.00 

0.00 

0.00 

C.OL 

o-co 

G . uL 

c * 00 

V-THt Ta 0 


V-THETA 1 

0.00 

u.oo 

0.00 

0-00 

0.00 

0.00 

0 • IrO 

L ■ L C 

C - cC 

V— T h l 1 A 1 


H 0 

0.3012 

0.3012 

0.3 012 

0.3012 

0.3012 

0.3012 

0.3012 

0,3012 

0.30 12 

K 0 


H 1 

0.2*99 

0.4.52* 

0.2 5*5 

0.2519 

0.3123 

0.3937 

0.3822 

0.3659 

O.^ib. 



TURN 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

O.C 

O.C 

lUkh 


UU6AR 

1.5994 

1.5271 

1 .*660 

1.5271 

1.0195 

0.3726 

0.4610 

0.5957 

u.tGiG 

L'UcAR 


DFAC 

C. 166 

0.160 

0.153 

0.161 

-0.069 

-0.255 

- 0 . 2 c 2 

- 0.210 

— C ♦ 1 2 0 

L'f Ac 


EFFP 

-0.23*7 

-0.235* 

-0.231* 

-0.2360 

0.1231 

0.6562 

0.5699 

0.4437 

0 . 2 ' 4* 3 

EFFP 


INC ID 

0.0001 

o.oooi 

0.0001 

O.OOOl 

O.OOOl 

O.UOOl 

0.0001 

O.OOOl 

C . CuO 1 

JNLI L> 


QIVH 

-0. 000 

-o.ooo 

- 0* UOG 

-0.000 

-0.000 

-0.000 

- 0.000 

-9.CC0 

“0 ■ U'J J 

ybVM 


P 0 

15*550 

15.550 

15.550 

15.550 

15.550 

15.550 

15.550 

15.3^0 


V 0 


P l 

1* .033 

1*. 102 

14.139 

1*. 102 

14,583 

15.19? 

15.112 

I4.9b5 

14,769 

P J 


T 0 

518.700 

516.700 

518. 700 

516. 70C 

518.700 

518.700 

516.7C0 

518.700 

51b .700 

1 C 


T 1 

5*6.700 

516.700 

518. 700 

516. 70D 

518.700 

518.700 

3 IB . 7CC 

5 Id. /Lu 

tlh.7oG 

T 1 

ROTOR D 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30,00 

15.nO 

10.00 

5. vO 

PCT SPAN 


DIA 

33.236 

33.621 

34.007 

35.16* 

36.706 

36.2*6 

3*5.405 

39.7*1 

n(j . i 76 

L 1 A 

ROTOR ~L it» 

tETA 1 

0. 000 

O.OoC 

0.000 

0.000 

C.OCG 

C.000 

0.000 

o.oet 

C.GfC 

LlTa x 

ROTOR — T * E * 

BETA 2 

5C.4O0 

52.607 

52.397 

*7-979 

39.603 

32 . 500 

32.591 

34.716 

37.5*9 

E i T A 2 


BETA(PR) 1 

63.193 

62.101 

61*714 

62.811 

56.256 

54.296 

55.857 

*>7.195 

59.3i* 

t | T A < PA J i 


BETA (PR) 2 

2*. *39 

26.36* 

32.336 

30.251 

36.573 

35.684 

37.667 

40. 1 4 C 

45 

aLl# ( Pn J 2 


V 1 

277.82 

29*. 61 

3 03 .20 

300.65 

360.63 

*64.9* 

454.97 

437. Go 

405. *u 

V i 


v 2 

5l5. a5 

*97. 16 

*79 .00 

515.07 

50*.I2 

554.07 

549.^3 

52-.. 3* 

471.5,3 

V 4.' 


VZ 1 

277.76 

294.5* 

303.16 

300.63 

380.36 

*63.06 

451.98 

453.95 

4C-2 . ? 0 

\tL 1 


VZ 2 

31*. 74 

301.91 

2 92 , 27 

3*4.79 

3B&.28 

*06.61 

*6 1 • 66 

429.96 

3 7 2 . 7 6 

V2 L. 


V-THETA 1 

0.00 

0.00 

0 • 00 

c.oo 

0.00 

0.00 

0.00 

C.GC 


V— THt T A 1 


V-THETA 2 

*C8.69 

394.96 

3 79.49 

362.63 

321.25 

297.35 

295.15 

2*7.93 

26 7. 03 

V-TmLTa 2 


VI PR) 1 

615.9 

629.5 

63 V.8 

656.0 

723.2 

794.5 

b07 . L> 

802.7 

7*0.7 

V ( PK I 1 


V ( PR ) 2 

3*5.1 

3*3.2 

3*5.9 

399.1 

4B3.7 

576.7 

5 bb . U 

563.6 

533.2 

V( PR ) . 


VTHSTA PR 1 

-5*9.7 

-556.3 

-5o3.3 

-5B5.2 

-6 U.e 

-644.3 

-666.5 

— 675.2 

— o7- . 9 

VTht-lA k K 1 


VTHtTA PR2 

-1*3.0 

-163.1 

-185,0 

— 201.1 

-288.1 

-337.6 

-3*9.0 

-362.6 

-j>7*.* 

V ) he T m HKz 


u i 

5*9.72 

556.33 

5 63.35 

563.2* 

614.65 

6*4.32 

666 . h 8 

673.23 

6 / b . b h 

0 1 


U 2 

551.71 

556.11 

564.51 

583.72 

609.32 

634. 92 

654.43 

660.53 

obfr.*3 



H 1 

0.250* 

0.2657 

0.2 730 

0.2713 

0-3*51 

0.4239 

0.4145 

0.3976 

0.3660 

* 1 


H 2 

0 . *55 1 

0.4365 

0 .* 22 * 

0.4559 

0.4*69 

0.4939 

0.46*3 

U«4bo2 

0.4171 

M £ 


M(PR| 1 

0.5551 

0 • 567ti 

0.5 773 

0.5936 

0.6555 

0,72*3 

0.73*1 

0 .7502 

0.7176 

rt I P K ) 1 


HI PR) 2 

0.3050 

0.3027 

u ,3 051 

0.3533 

0.4267 

0.51*0 

0.5220 

0.5U1I 

0.4 716 

H < Pk ) . 


Turn ( pr j 

38.752 

33.71* 

2 9.376 

32.559 

21.670 

IB. 355 

17.904 

16.970 

13.715 

Turn ( pk j 


UU 6 AR 

0.1163 

0.1*63 

0.1568 

0.0667 

0.0875 

0-0692 

0.0640 

C.0V3* 

0. 1224 

ou L- A K 


LOSS PARA 

0.0307 

0.0376 

0.0 398 

0.0230 

0.0226 

0.0189 

0.0176 

0.0250 

0.0304 

LCiS paka 


Of AC 

0.6312 

0.6392 

0 .6356 

0,5721 

0.4736 

0.3992 

0.3996 

0.4267 

0.4532 

OF AC 


EFFP 

0.69*7 

0.6757 

0.8 637 

0.9937 

0.9102 

0.9212 

0.9*45 

U.924J 

0 .63^9 

FFFR 


EFF 

0-8913 

0.6719 

D .8 598 

0.9935 

0.9077 

C- 9191 

0**4- U 

0.9223 

C . £ t £ t 

.Ff 


INC JO 

10.763 

l l.i .66 

U. 136 

10.7&9 

4.258 

-1.701 

-2 .0 ttr 

“5.121 


4„CK ' 


DfcVH 

9.2 69 

1 *. 22 * 

1 7. 702 

11,610 

13.361 

8,323 

6 .t 43 

7.CC3 

9 *3c5 

ol VK 


P 1 

1*. 033 

14.102 

14.139 

1*. 102 

14.583 

15.19? 

15.112 

14.985 

1-..769 

V 1 


P c 

17.525 

17.39b 

1 7. 2 71 

17.6*1 

17.652 

16.287 

16 . 2 *7 

16.04* 

17. 5c 7 

P ^ 


T 1 

5 16 . ?00 

518.700 

518.700 

518. 7QC 

518.700 

618.700 

516.700 

51b. VOL 

51a. 7CG 

T 1 


T 2 

556.850 

555.500 

55 *.200 

553. 2D0 

550-750 

5*9.350 

549.500 

5*4.350 

5 5G .25 u 

T v 

StATdR 0 

PCT SPAN 

95.00 

9 0. 00 

B5.00 

70.00 

50. 00 

30.00 

15.00 

10. OC 

5.0C 

PCT 5 PAN 


DM 

33.207 

33.56* 

33.921 

34.992 

36.420 

J7.846 

36.919 

39-276 

3* .633 

Cl A 

STAIOR-L.fc. 

BETA 2 

52.617 

54L.29U 

51.437 

*6.04> 

3 9 . 1 1>2 

32,404 

33 . 446 

35.7*6 

39.-3* 

tklA 2 

STA1GR-T .£• 

BETA 2 A 

*♦350 

*.3 50 

*.030 

3.500 

1.750 

2.401 

3.161 

B.bol 

3 .*01 

LC I L C A 


V 2 

513.05 

*99.4* 

*65.56 

515.07 

510.33 

556.52 

540.35 

511.27 

455.61 

V 4 . 


V 2 A 

365.13 

357.13 

353.17 

386.99 

*17.97 

*88.28 

*63.74 

*38.93 

42*.ol 

V 4 A 


VZ 2 

310.07 

305.49 

302.69 

3*4,31 

395.87 

*69,45 

*51.36 

*14.17 

352,4c 

V 4 . 


VZ 2A 

36*. 08 

356-09 

3 52.28 

386.21 

417.63 

*67.57 

462.66 

*37.73 

42 2 . e 2 

VZ .A 


V-THETA 2 

* 08 . 76 

395.11 

379.66 

383,00 

32 1 . 74 

297.96 

Z95.e? 

^96,6* 

2a7.bl 

V-TKtlA c 


V-THElA 2 A 

27.69 

27.09 

24.82 

23,62 

12.76 

20.4* 

25.65 

26. ?a 

z 5. 13 

V-lhTlA lA 


H 2 

0 .*525 

0.4*06 

0.*284 

0.4559 

0.4526 

0.4961 

■ 0.48 10 

0.45*1 

0 .*C t 5 

H 2 


H 2A 

0.3166 

0.3121 

0 .3q&9 

0.3395 

0.3682 

0.4329 

0.4103 

0*3677 

0.3739 

H *. A 


TURN 1 PR ) 

*«. *67 

*7.939 

*7. *06 

*4.539 

37.33* 

29.972 

30.0*1 

32.2*9 

35.779 

Turn i pkj 


UUBAR 

0 ■ 12** 

0.0999 

0.0569 

0.117* 

0.03*3 

0.0393 

0.1336 

0. 4 356 

-0.0143 

UUEAR 


LOSS PARA 

0.0*18 

0.033V 

0,0195 

0.0*16 

0.0127 

0.0151 

0.0529 

0.0542 

-0*0057 

LL'SS PAR A 


□ FAC 

0.5366 

0.5360 

0.52*5 

0.4972 

0.4059 

0-3156 

0.3*12 

0.3556 

0.3035 

CFAC 


EFfP 

0.7653 

0.6093 

0.8 873 

0.7*97 

0.9039 

0-8*55 

0.53*2 

0.521b 

1.0*94 

LFFP 


1NCID 

2.650 

B.902 

11 . 1*6 

10.01* 

2.396 

-3.*62 

-5.469 

-7.372 

-19.969 

3 NL 1 L' 


DEVM 

13.162 

15*662 

15.3*0 

14.475 

12,762 

14.065 

15.599 

16.178 

6.231 

OtVh 


P 2 

*7.525 

17.398 

17.271 

17.6*1 

17.652 

18.267 

18.267 

18.0^4 

17,36? 

P „ 


P 2A 

17.239 

IT. 161 

17.155 

17.366 

17.573 

18.176 

17,929 

17.721 

17.5*4 

P 


T 2 

556.650 

555,500 

554.200 

553*200 

550.750 

5*9.350 

5*9. 5 DO 

5*9.350 

550,2*0 

T 2 


T iA 

5 56.650 

555.500 

534.200 

553.200 

550.750 

5*9.350 

5*9.500 

5*9.350 

55C, t 50 

T 2 A 


UUBAft fS 

0.0913 

D.U53 

0.1331 

0,1117 

0.066* 

0.0303 

0,1321 

0.1812 

0,2108 

UUCAK FS 


P2 FS 

1 7 .** 1 

17.435 

17.451 

17,626 

17.717 

11.261 

18.282 

18.176 

18.09/ 

H*. f S 


LOSS PARA FS 

0.0306 

0.0391 

0.0*56 

0,0395 

0.0253 

0.0116 

0.0523 

O.C 72* 

0,08*0 

LlSS PakA 
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Table A-5. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 90. 3« Equivalent Rotor Speed = 3805. 08 Equivalent Weight Flow = 76.35 

Hub Radial Distortion 


PCT SPAN 

96*80 

92.00 

86.90 

UIA 

33*122 

33.529 

33.962 

BETA 0 

0.000 

0.000 

0*000 

BETA 1 

0*000 

0.000 

0.000 

V 0 

209.27 

289*27 

289.27 

V 1 

229.49 

239.38 

239.97 

V 2 0 

284*27 

269.27 

269*27 

VZ 1 

229*49 

239.36 

239.97 

V ■"THETA 0 

0*00 

0.00 

0.00 

V-THETA L 

0*00 

0.00 

0.00 

M 0 

0.2609 

0.2609 

0.2609 

M l 

0*2064 

0.2154 

0.2159 

TURN 

0*0 

0.0 

0.0 

OU&AR 

1-6892 

1*4906 

1.4640 

DFAC 

0.207 

0.172 

0.170 

EFFP 

-0*3002 

-0.2657 

-D.2684 

INCID 

0.0001 

0.0001 

0.0001 

DEVN 

-0.000 

-0.000 

-0*000 

P 0 

15.272 

15*272 

15.272 

P 1 

14.151 

14*220 

14*239 

T 0 

518.700 

518. TOD 

518*700 

T 1 

5ia*700 

518.700 

518.700 

PCT SPAN 

45.00 

90.00 

85.00 

U I A 

33.236 

33.621 

34.007 

BETA l 

0.000 

0.000 

0.000 

BETA 2 

56*995 

57.414 

57.556 

BETAl PR > 1 

67*306 

65.673 

65.459 

BETAtPR) 2 

27*421 

30.443 

33.376 

V 1 

224.97 

251.60 

257*29 

V 2 

442.15 

481.59 

471.56 

VZ l 

229*92 

251,5# 

257.26 

VZ 2 

ifce.06 

?54*3? 

252.97 

V-THETA i 

0.00 

0.00 

0.00 

V-THETA 2 

412*72 

405.77 

397.95 

VI PR) l 

596.0 

610.7 

619.4 

VI PR) 2 

302. D 

300.9 

302. V 

VTHETA PRi 

-54V. 8 

-556.4 

-563*4 

VTHETA PR2 

-139.1 

-152.4 

-166.7 

U 1 

544.61 

556.42 

563.44 

U 2 

551.60 

556.21 

564.61 

M 1 

0.2069 

0.2265 

0.2317 

M 2 

0.4326 

0.4236 

0.4148 

*<PR) 1 

0.5361 

0.5498 

0.5576 

HI PR) 2 

0.2655 

0*2646 

0*2665 

T URN i PRI 

3v*afi2 

35.22 7 

32*081 

UUbAR 

D. 2077 

0.2400 

0.2480 

LOSS PARA 

0*0534 

0.0607 

0.0615 

DFAC 

0.6942 

0.7025 

0.7019 

EFFP 

0.8029 

0.7978 

0.7984 

EFF 

0.7970 

0.7920 

0.7928 

INCID 

14.676 

14.758 

14.862 

JEVH 

12.272 

16*283 

IB. 742 

P 1 

W.151 

14.220 

14.239 

P 2 

17.440 

17*307 

17.310 

T 1 

518.700 

518.700 

518.700 

T 2 

556.750 

557.200 

556.250 

PCT SPAN 

45.00 

90 .00 

65.00 

UIA 

33-207 

33*564 

33.921 

BETA 2 

57*479 

57.043 

56.407 

BETA 2A 

2.340 

2.400 

2*270 

V 2 

469-56 

463.76 

477.98 

V 2 A 

341.67 

328.38 

325*26 

VZ * 

263.19 

263.17 

264.45 

VZ 2A 

341.38 

328.08 

324.99 

V-THETA 2 

412.79 

405.91 

398.15 

V— THETA 2 a 

13.95 

13.75 

12*88 

* 2 

0.4302 

0.4256 

0.4207 

M 2A 

0*2975 

0.2861 

0.2836 

TURN (PR l 

55. 139 

54.642 

54*136 

UUBAR 

0.1347 

0.1462 

0*1388 

LOSS PARA 

0.0453 

0.0504 

0.0477 

DFAC 

0.5766 

0.597* 

0*5973 

EFFP 

0.7536 

0.7414 

0.7566 

INCID 

7.312 

13*655 

16 . 117 

DEVN 

11*172 

13*712 

13.580 

P 2 

17.440 

17.367 

17*310 

P 2 A 

17.160 

17.066 

17.035 

T 2 

558.750 

557.200 

556*250 

T 2A 

558.730 

557.200 

556.250 

UUBAR FS 

0.1406 

0.1793 

0*2012 

P-2 FS 

17. <.55 

17. *44 

17.465 

LOSS PARA FS 

; 0.0473 

0.0610 

u,0691 


71.00 

49*50 

35.312 

37.137 

O.OOQ 

0.000 

0.000 

0 . 000 

269*27 

289.27 

242.92 

319.20 

289.27 

289*25 

242.92 

319.17 

0.00 

0.00 

0 .00 

0*00 

0.2609 

0.2609 

0.2186 

0*2863 

0.0 

0.0 

1.4199 

0.8526 

0.160 

-0.103 

-0.2602 

0.2052 

0*0001 

0.0001 

- 0*000 

- 0*000 

15.272 

15.272 

14.270 

14.670 

518.700 

516.700 

518.700 

518.700 

70.00 

50.00 

35.164 

36.706 

0.000 

0.000 

54*270 

47,829 

65*973 

61.039 

32.291 

36.389 

260.96 

340.74 

494*42 

478.64 

260.94 

340.32 

■>aa to 

I'-ll ID 

0.00 

0.00 

401*35 

354.00 

640.9 

703.0 

341.6 

410.2 

-585.3 

-614.9 

-182.6 

-254.6 

585.34 

614.95 

583.81 

609.42 

0.2350 

0*3001 

0.4361 

0.4227 

0.5772 

0.6357 

0*3013 

0.3621 

33.681 

22*637 

0*2238 

0.2326 

0.0582 

0.0567 

0.6595 

0.5763 

0*8728 

0.7929 

0.8690 

0.7076 

13.931 

7*040 

13*651 

15.176 

14.270 

14*670 

17.565 

17.523 

518.700 

518.700 

555*200 

553.000 


70.00 

50.00 

34.992 

36.420 

54.351 

47. 182 

1.690 

1,900 

494.42 

484.58 

356.94 

363*65 

286*13 

329.25 

356.73 

383.31 

401.73 

355*34 

10.53 

12.72 

0*4361 

0.4200 

0.3120 

0*3366 

52.655 

45.264 

0.1691 

0.0752 

0*0601 

0.0276 

0*5598 

0*4710 

0*6600 

0.6120 

16.321 

10 .476 

12.665 

12*912 

17.565 

17*523 

17*201 

17*367 

555*200 

553.000 

555*200 

393*000 

0*1768 

0.1397 

17*590 

17.678 

0*0635 

0.0516 


26.10 

12*00 

38.954 

40.321 

0.000 

0*000 

0.000 

0.000 

289*27 

289.27 

375.65 

366*89 

289.22 

289*20 

375.59 

366.80 

0.00 

0.00 

0.00 

0.00 

0.2609 

0*2609 

0.3403 

0*3322 

0.0 

0.0 

0.3226 

0*3916 

-0.299 

-0*266 

0.6663 

0.6144 

0.0001 

0.0001 

-0.000 

-0.000 

15*272 

15.272 

15.044 

14.996 

518.700 

518*700 

516.700 

518.700 

30.00 

15*00 

36.246 

39.405 

0.000 

0.000 

38.890 

36.343 

58*143 

59.488 

38.180 

39.271 

402*08 

395 .44 

512*77 

523.98 

400.45 

392.84 

39£ .65 

421. 17 

0.00 

0.00 

321.55 

309.87 

759.6 

775.1 

507.7 

545.1 

-644.4 

-666.6 

-313.5 

-344.4 

644.42 

666.54 

635.03 

654.23 

0.3649 

0.3507 

0.4548 

0.4650 

0.6893 

0.7031 

0.4503 

0.4638 

19.913 

20.142 

0*1668 

0.1194 

0.0441 

0*0321 

0.4729 

0.4342 

0.8320 

0.8752 

0.8278 

0.0718 

2.151 

0.803 

10.617 

7-647 

13.044 

14*996 

17.929 

18.064 

516.700 

518.700 

550, 9qo 

551.200 

30.00 

15*00 

37*846 

38.919 

3B.771 

37.081 

3.311 

4.891 

514.94 

515*74 

433.00 

423*88 

401*17 

410.99 

432*02 

422.00 

322.21 

310*62 

24.99 

36*11 

0.4568 

0.4574 

0.3018 

0*3734 

35*427 

32*146 

0*0826 

0*1679 

0.0316 

0*0663 

0*3826 

0*3904 

0*7396 

0.5192 

2*903 

-1.625 

14.975 

17*326 

17.929 

18.064 

17*731 

17*656 

550*900 

551*200 

550*900 

551.200 

0.0641 

0*1224 

17.881 

17,93b 

0*0246 

0*04B3 


7*10 

3.00 

PCT SPAN 

40*737 

41*085 

DIA 

0.000 

0*000 

BETA 0 

0.000 

0*000 

BETA 1 

289*27 

269.27 

V 0 

351.21 

319.65 

V 1 

289.19 

289*19 

VZ 0 

351.12 

319.56 

VZ 1 

0*00 

0.00 

V-THETA 0 

0.00 

0.00 

V-THETA l 

0*2609 

0.2609 

M G 

0.3177 

0.2687 

* 1 

0.0 

0.0 

TURN 

0.5268 

0 .7865 

UUBAR 

-0.214 

-0.105 

DFAC 

0.4761 

0*2216 

EFFP 

0.0001 

0.0001 

INCID 

-0.000 

-0.000 

OEVH 

15*272 

15.272 

P 0 

14. &9 1 * 

14.717 

P 1 

518.700 

518,700 

T 0 

516.700 

510.700 

T 1 

10.00 

5.00 

PCT SPAN 

39.791 

40.176 

QIA 

0.000 

0 .000 

BETA 1 

37.860 

40.519 

BETA 2 

60*767 

63. 151 

BETA ( PR ) 1 

41.070 

46*513 

BETA! PR > 2 

379.53 

345.97 

V 1 

508.65 

460*62 

V 2 

376.83 

343.72 

VZ 1 

400.69 

349.43 

VZ 2 

0.00 

0.00 

V-THETA 1 

311.47 

296.64 

V-THtTA 2 

772.9 

762.1 

VCPRJ 1 

532.6 

508.6 

V t PR ) 2 

—673.3 

-679.0 

VTHETA PRI 

-349.2 

-368.4 

VTHETA PR 2 

673.34 

676.99 

U 1 

660.64 

667.04 

u 2 

0.3439 

0*3129 

n l 

0.4510 

0.4067 

N 2 

0.7005 

0.6692 

H(PR) 1 

0-472? 

0.4491 

Ml PR) 2 

19.625 

16.586 

TURN ( PR ) 

0.1365 

0.1573 

UUBAR 

0.0361 

0.0383 

LOSS PARA 

0.4510 

0.4702 

DFAC 

0.8754 

0.8049 

EFFP 

0.8721 

0.6001 

EFF 

-1.537 

-5.001 

INCID 

7.932 

10.536 

OEVH 

14.899- 

14.717 

P l 

17.918 

17-492 

? 2 

518.700 

510*700 

t i 

550.900 

551*500 

T 2 


10.00 

5.00 

PCT SPAN 

39.276 

39.633 

DIA 

39.059 

42.324 

BETA 2 

5.102 

4.962 

BETA 2 A 

496.13 

445.22 

V 2 

405.81 

392.18 

V 2A 

364*81 

328.60 

VZ 2 

403*64 

390.26 

VZ 2A 

312.26 

299.44 

V-THETA 2 

36*05 

34*02 

V-THETA 2 A 

0.4394 

0*3927 

n 2 

0.3572 

0.3447 

N 2 A 

33*909 

37.289 

TURN (PR ) 

0*1775 

0.0295 

UUBAR 

0.0707 

0.0118 

LOSS PARA 

0*4063 

0.3613 

□ FAC 

0.49Q6 

0*6766 

EFFP 

-4.113 

-16.660 

INCID 

17*777 

9.830 

DEVN 

17.918 

17*492 

P 2 

17*523 

17.440 

P 2A 

550.900 

551.500 

T 2 

550.900 

551*500 

T 2A 

0-1596 

0.17Q6 

UUBAR FS 

17*070 

17.792 

P2 FS 

0*0636 

0.0663 

LOSS PARA 
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Tabfe A-5, Blade Element Performance (Continued) 
dtage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 71. 15 Equivalent Rotor Speed = 2995. 46 Equivalent Weight Flow = 82. 96 

Hub Radial Distortion 


INLET 



PCT SPAN 

96. BO 

92.00 

86.90 

71.00 

49.50 

28.10 

12.00 

7.10 

3.00 

PCT SPAN 


OlA 

39*122 

33.529 

33*962 

35.312 

37.137 

38.954 

40.321 

40.737 

41.085 

D1A 


BETA 0 

0.000 

0.000 

a. ooo 

0.000 

0.000 

0.000 

0*000 

0.000 

0.000 

BETA 0 


BETA 1 

0*000 

0.000 

0*000 

0.000 

0,000 

0.000 

0.000 

0*000 

0.000 

BETA 1 


V 0 

312.82 

312*82 

312.82 

3X2*62 

312.82 

312.82 

112.82 

312*82 

312.82 

V 0 


V 1 

259*69 

262*99 

263*37 

260*03 

337.44 

397.52 

392.61 

391.01 

334.40 

V 1 


V2 0 

312.82 

312.82 

312.82 

312.81 

312.80 

312.77 

112.74 

312*73 

312.7* 

vz 0 


VZ l 

259.69 

262.99 

263.37 

260.03 

337.41 

397*45 

392.31 

390.90 

334*32 

VZ 1 


V-THETA 0 

0*00 

0.00 

0*00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 0 


V-THETA l 

0.00 

0*00 

0*00 

0.00 

0*00 

0.00 

0.00 

0.00 

0.00 

V-THETA 1 


H 0 

0.2826 

0.2824 

0.2824 

0.2824 

0.2824 

0.2824 

0.2624 

0.2824 

0.2824 

M 0 


H 1 

0*2339 

0*2369 

0.2372 

0*2342 

0.3050 

0.3607 

0.3559 

0.354* 

0.3022 

M 1 


TURN 

0.0 

0.0 

0.0 

0.0 

0*0 

0.0 

0.0 

0.0 

0.0 

TURN 


UUBAR 

1*5901 

1.5207 

1.5017 

1.5270 

a. 9713 

0.3625 

0.3966 

0*4092 

0.8450 

UUBAR 


OF AC 

0*170 

0*159 

0.158 

0.169 

-0.079 

-0.271 

-0.256 

-0.250 

-0*069 

OFAC 


EFFP 

-0.2396 

-0.2361 

-0*2379 

-0.2507 

0.1454 

0.6362 

0.5983 

0.5856 

0.1462 

EFFP 


INC ID 

0.0001 

0.000 1 

o.ooci 

0*0001 

0*0001 

0.0QQ1 

0*0001 

0.0001 

0.0001 

INC ID 


DEVN 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0*000 

“0.000 

DEVM 


P 0 

15*627 

15.427 

15.427 

15.427 

15.427 

15.427 

15.427 

15*427 

15*427 

P 0 


P 1 

16.105 

14. 163 

14.176 

14.157 

14.619 

15.125 

15*097 

15.087 

14.724 

P 1 


T 0 

518.700 

5 18.700 

518.700 

516.700 

5)8.700 

516.700 

516.700 

518.700 

518.700 

T 0 


T 1 

518.700 

518.700 

518.700 

516.700 

516.700 

510. TOO 

518.700 

518.700 

518.700 

T 1 

ROTOR D 

PCI "SPAN 

95.00 

90.00 

85.QO 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


OlA 

33.236 

33*621 

36.007 

35*164 

36.706 

36,246 

39.405 

39.791 

40. 176 

DIA 

ROTOR -L.t. 

BETA 1 

0.000 

o.ooo 

0.000 

0.000 

0.000 

O.OOO 

0.000 

0.000 

0.000 

BETA 1 

ROTOR — T .t « 

BETA z 

63*993 

62*059 

41.168 

37.580 

29.464 

25.337 

25*219 

26.902 

30.434 

BETA 2 


BETA* PR) 1 

58.988 

57.737 

57.501 

56.7*2 

53.360 

50.091 

51.271 

51*570 

56.049 

BETA (PR I 1 


BETA (PR) 2 

26*116 

26.594 

28.079 

30.499 

31.692 

33.320 

37.014 

39.9*6 

46.801 

BETA 1 PR ] 2 


V 1 

260.26 

276.57 

262.60 

279.50 

360.50 

426.03 

423*66 

423.60 

362.23 

V 1 


V 2 

627.30 

621.90 

619.33 

426.88 

466.24 

489*90 

466.01 

434.88 

353.01 

V 2 


VI 1 

260.19 

276.51 

282.57 

279.46 

360.05 

424.31 

420.85 

420.58 

359.87 

VI 1 


VI 2 

307.40 

313*23 

315.56 

338.30 

405.75 

442*06 

420.47 

386.71 

303.56 

VZ 2 


V— THETA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 1 


V-THETA 2 

296.78 

282*62 

276*13 

2*0.33 

229.23 

209.31 

198.03 

196.20 

178*34 

V-THETA 2 


V4PRI I 

505.0 

518. 0 

525.9 

536.9 

603.6 

6*2.5 

674.4 

678.5 

645.7 

VI PR ! 1 


VIPR ) 2 

336.8 

350.3 

357.7 

392.6 

477.1 

529.7 

527.7 

505.5 

461.6 

V ( PR | 2 


VTHETA PR 1 

-632. B 

-638.0 

-663.6 

-460.6 

-484.1 

-507.3 

-524.6 

-530.1 

-534.5 

VTHETA PR 1 


VTHETA PR2 

-137.6 

-156.8 

-166.3 

-199.3 

-250.5 

-290.6 

-317.0 

-323.9 

-3*6.0 

VTHETA PR2 


U 1 

432.82 

638.03 

643.56 

460. T9 

484*10 

507.31 

524*76 

530.07 

534.52 

U 1 


U 2 

434.39 

639.63 

666.67 

459.59 

479.75 

499.91 

515.03 

520.07 

525.11 

U 2 


K I 

0.2364 

0.2693 

Q.Z566 

0.2519 

0.3263 

0.3673 

0.3850 

0.3850 

0.3279 

M 1 


n 2 

0.3797 

0.3754 

0.3736 

0.3809 

0.4175 

0.4398 

0.4177 

0.3891 

0.3141 

M 2 


*|PRJ 1 

0.4548 

0.4669 

0.6761 

0.4858 

0.5464 

0*4022 

0.6130 

0.6167 

0.5845 

HlPft) 1 


*<PR> 2 

0.2993 

0.3117 

0.3186 

0.3503 

0.4272 

0.4754 

0.4730 

0*4523 

0.4107 

M|PR) 2 


TURN 4 PR) 

34.869 

31.139 

29.420 

26.263 

21.649 

16.709 

14.162 

11.526 

7.175 

TURN 1 PR ) 


UUBAR 

0.0835 

0.0870 

0.0772 

0.0070 

-0.0130 

0.0376 

0.0596 

0*1189 

0*1358 

UUBAR 


LOSS PARA 

0.0221 

0.0228 

0.0202 

0.0019 

-0.0016 

0.0106 

0.0165 

0*0320 

0.0317 

LOSS PARA 


OFAC 

0.5036 

0.4840 

0.4760 

0.4199 

0.3314 

0.3058 

0.3186 

0.3555 

0.3821 

DF AC 


EFFP 

0.8459 

0.8686 

0.9239 

1.0311 

1.0119 

€.9194 

0.8665 

0.7671 

0*6584 

EFFP 


EFF 

0.8431 

0.6663 

0.9225 

1.0317 

1.0121 

0.9182 

0.1646 

0.7643 

0.6548 

EFF 


I NCI 0 

6.557 

6**22 

4.923 

4.720 

-0.442 

-6.910 

-7.4*3 

—1 0.7*8 

-12,126 

INCIQ 


DEV* 

8.967 

12.434 

13.445 

11.858 

8.481 

5.760 

5*391 

6.808 

12*825 

DEVN 


P 1 

14.105 

14.163 

14.176 

14.157 

14.619 

15.125 

15.097 

15.087 

14.724 

P 1 


P 2 

16.074 

16.042 

16.052 

16*136 

16.546 

16.840 

16*672 

16.430 

15.074 

P 2 


T i 

51B.700 

528*700 

516.700 

514*700 

518.700 

518.700 

518*700 

51B.TOO 

518.700 

T 1 


T 2 

542.100 

540.400 

539.000 

537.850 

537.150 

$36,300 

535 * 950 

535.450 

335.900 

T 2 

STATOR 0 

PCI SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


01 A 

33.207 

33.564 

33.921 

34*992 

36.420 

37*846 

38.919 

39.276 

39.633 

DIA 

STATOR-L.t. 

BETA 2 

44.280 

41.855 

40.568 

37.628 

29.135 

25.265 

25.661 

27*626 

31.574 

BETA 2 

STATOR-T.fc. 

BETA 2A 

3*400 

3.500 

3.000 

1.250 

0.200 

1.400 

2.001 

1.000 

-2*001 

BETA 2A 


V 2 

425.16 

423.71 

424.61 

426*88 

471.79 

491.93 

459.05 

424.83 

342.03 

V 2 


V 2A 

349.54 

345.30 

338*61 

366.94 

433.20 

478.30 

432.28 

403.98 

385.77 

V 2A 


VI 2 

306*39 

315.59 

322.69 

338.04 

411.89 

444.42 

413.19 

375.85 

290.96 

VZ 2 


V2 2A 

368*93 

364.65 

338.13 

366.60 

433.05 

477.86 

431.67 

403.56 

385.13 

VZ 2A 


V-THETA 2 

296.83 

282.72 

276.27 

260.58 

229.58 

209.74 

198.51 

196.70 

178.81 

V-THfcTA 2 


V-THETA 2A 

20.73 

21.08 

17*72 

8*00 

1.51 

11.68 

15.08 

7.05 

-13.45 

V-THETA 2A 


M 2 

0.3778 

0.3771 

0.3TB6 

0.3809 

0.422* 

0*4417 

0*4113 

0.3799 

0.30*2 

N 2 


N 2A 

0.3092 

0.3058 

0.3002 

0*1262 

0.3870 

0.4290 

0*1866 

0*3607 

0.3439 

N 2A 


TURN 4 PR] 

60.880 

38.354 

37.567 

36.371 

28.918 

23.836 

23*623 

26.582 

33.519 

TURN 1 PR I 


UUBAR 

0.0731 

0*0735 

0.1090 

0.0560 

0.0181 

-0.0075 

0*1232 

0.1247 

-0.2288 

UUBAR 


LOSS PARA 

0.0266 

0.0250 

0.0375 

0*0199 

0.0047 

-0.0029 

0.0488 

0*0499 

-0.0922 

LOSS PARA 


OFAC 

0.3967 

0.3955 

0.4127 

0.1511 

0.2414 

0*1835 

0,2176 

0.2287 

0.1000 

OFAC 


EFFP 

0.7865 

0*7928 

0*7164 

0*7976 

0.8929 

1.1256 

—0.0189 

-0.2308 

0.2008 

EPfP 


1NCID 

-5.887 

—J. 533 

0.276 

-0.403 

-7.5*9 

-10,59* 

-11*016 

—15.517 

-27.624 

INC ID 


DEVN 

12*232 

14*812 

14*310 

12.225 

11.212 

11.0*6 

14*440 

13.679 

2,855 

DEVN 


P 2 

16.076 

16.042 

16.092 

16*136 

16.544 

16.860 

16.672 

16*430 

15.874 

P 2 


P 2A 

15*963 

15*932 

15.888 

16*050 

16.511 

16*856 

16*446 

16*236 

16.100 

P 2A 


T 2 

562.100 

540*400 

539.000 

517*840 

537. 150 

53*. 300 

515*950 

535*450 

535.900 

T 2 


T 2A 

562.100 

540.400 

439.000 

417.840 

537.150 

53**100 

535.990 

535,450 

515.900 

T 2A 


UUBAR F$ 

0.U6U 

0*0873 

0*06*5 

0.0411 

0.0246 

0*0248 

0*1627 

0.2*31 

0*2650 

UUBAR FS 


P2 FS 

16.05* 

16*064 

16.012 

16.112 

16.558 

16.910 

16.605 

16*673 

16.537 

P2 FS 


LOSS PARA FS 

Q.U2G6 

0*0297 

0*0290 

0*Cl46 

0*0091 

0*0096 

0*0723 

0,0972 

0*1068 

LOSS PARA FS 
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Table A -5. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed - 71,21 Equivalent Rotor Speed - 2997, 75 Equivalent Weight Flow = 71,46 

Hub Radial Distortion 

IHltT l 



PCT SPAN 

V*.BO 

92*00 

•6.90 

71.00 


DIA 

u.uz 

33*929 

33*942 

35*312 


BETA 0 

0*000 

0*000 

0.000 

0*000 

! 

BETA 1 

0*000 

•*ooo 

0*000 

0*000 


V 0 

2T0*A0 

270*09 

2 70*69 

270.69 


V 1 

2LB.10 

234*73 

229*10 

223*92 


vz 0 

270*60 

270*69 

270*69 

270.69 


VZ 1 

218,30 

226*73 

229*10 

223*91 


V-THETA 0 

0*00 

0.00 

0.00 

0*00 


V-THETA 1 

0*00 

0*00 

0*00 

0*00 


N 0 

0*2639 

0.2439 

0*2439 

0.2439 


H 1 

0*19*3 

0*2039 

0*2061 

0*2014 


TURN 

0*0 

0*0 

0*0 

Q.O 


UUBAR 

1.9140 

1*4002 

1.3747 

1.4166 


OFAC 

0.|94 

0*162 

0. 154 

0.173 


EFFP 

-0*2976 

-0*2674 

-0.7 308 

-0.2851 


INC 10 

O.OOQI 

0*0001 

0.0001 

0.0001 


OEVH 

-0.000 

-0.000 

-0.000 

-0.000 


P 0 

15,215 

15.215 

15.215 

15.215 


P l 

K.2B1 

14*346 

1 4. 367 

14.341 


T 0 

516*700 

51B.7QQ 

516*700 

510.700 


T l 

5 IB. 700 

510.700 

518.700 

518.700 

ROTDR D 

PCT SPAN 

95*00 

90.00 

B5.00 

70.00 

ROTOR -L.E. 

01 A 

33.23* 

33*621 

34. 007 

35.164 

t ET A 1 

0.000 

0.000 

0.000 

0.000 

ROTOR -T.E. 

beta z 

50.796 

50.602 

5 0.256 

45*877 


BETA ( PR > 1 

63.209 

61*482 

61.052 

62.468 


dEIA(PR) 2 

24.275 

20.831 

30.564 

32.708 


V l 

216.75 

238.24 

245.55 

240.40 


V 2 

410.15 

391*02 

387,99 

394.63 


VZ 1 

21B.71 

23B. 19 

2 45.52 

240.34 


vz 2 


Jin - 

2 io rvt 

, .j. o e 


V-THETA i 

0^00 

0.00 

o:oo 

0.00 


v-theta 2 

317.61 

303. 12 

2 98.32 

2B3.42 


V C PR P 1 

4B5.3 

490.9 

50 7.3 

520*0 


VlPfU 2 

204.4 

283,4 

260.1 

326.7 


VTHfcTA PRi 

—433.2 

-430.1. 

-443.9 

-461,1 


VTHETA PR2 

-116.9 

-136.7 

-146.5 

-176.5 


U 1 

433.15 

430.36 

443.90 

461*15 


U 2 

434.73 

439*77 

444.81 

459.95 


« I 

0.1967 

0.2144 

0*2210 

0.2163 


H 2 

0.3636 

0.3476 

0.3445 

G.35Q0 


hipr} 1 

0.436* 

0.4409 

0 .4566 

0,4680 


MCPR} 2 

0.25*3 

0.2514 

0*2550 

0*2903 


TuRN| PR | 

3B.932 

32.646 

30.487 

29.759 


UUBAR 

0.09B6 

0*1385 

0.1407 

0,0724 


LOSS PARA 

0.0^60 

0.0356 

0.0360 

0,0187 


DFAC 

0. 6040 

0*6105 

0.6069 

0.5393 


EFFP 

0.6776 

0.8401 

0.0 819 

0.9421 


EFF 

0.8753 

0.0453 

0,6797 

0.9410 


INC 10 

10*779 

10 .5o7 

10.475 

10.*2o 


OEVM 

9.125 

14.671 

15,930 

14.067 


P 1 

14.281 

14.346 

14*367 

14.341 


P 2 

16.420 

16.314 

16.314 

16*386 


T l 

510.700 

516*700 

510.700 

518. 700 


T 2 

542.810 

541.650 

54 0. 500 

540.100 

stator d 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

SrAToR**0,E. 

DIA 

33.207 

33.564 

3 3.921 

34.992 

beta 2 

51.156 

50.413 

4 9.420 

45.939 

STATOR-T.E, 

BETA 2A 

5.010 

4.600 

4*350 

2.690 


V 2 

408.12 

393.46 

392.95 

394.83 


V 2A 

303.86 

294.35 

2 89 . 43 

319.57 


VZ 2 

255*97 

250.73 

2 55.57 

274.54 


VZ 2 A 

302.70 

293.31 

2 80.56 

319.12 


V-THETA 2 

317.67 

303.22 

290.47 

203.69 


V-THETA 2A 

26*54 

24.63 

21.95 

16.11 


H 2 

0.3620 

0*3490 

0.3490 

0.3506 


M 2A 

0.2600 

0*2597 

0 *2 556 

0*2827 


TURN (PR ) 

46,146 

45.6 12 

45.076 

43.04Z 


UUBAR 

0.1042 

0.0663 

O.Q065 

0.0349 


LOSS PARA 

0.0350 

0.0232 

0.0297 

0.0124 


UFAC 

0.4960 

0.4931 

0 .5060 

0.43^0 


tFFP 

0.7771 

0.6517 

0.0193 

0.9037 


INCID 

0*989 

7.025 

9. 137 

7.900 


OtVM 

13*842 

16.112 

15.660 

13.864 


P 2 

16*420 

16.314 

16*314 

16.306 


P 2A 

16*272 

16.223 

16.200 

16.339 


T 2 

542.010 

541.650 

54 0.500 

540. lOU 


T 2A 

542*610 

541.650 

540.500 

540.100 


UUBAR FS 

0*1010 

0*1322 

0,1127 

0,0732 


P2 F$ 

16.415 

16.409 

16.352 

16*440 


Loss para fs 

0*0339 

0.0949 

0,0307 

0*0260 


49.50 

28.10 

12.00 

7. 10 

3.00 

pC T S F a to 

37*137 

38.954 

40.321 

40.737 

4l.ofc5 

UjA 

0.000 

0.000 

0.000 

C.000 

D.OOU 

on a u 

0.000 

0.000 

0.000 

O.OOQ 

o.oto 

bL'TA 1 

270.69 

270.69 

270.69 

270.69 

270.69 

v 0 

284*26 

341.12 

331.42 

322.01 

302.01 

v 1 

270*67 

270.65 

270.63 

270.62 

^70.62 

VZ 0 

284.24 

341*06 

331.34 

321.92 

J01.V3 

V2 1 

0.00 

0,00 

0,00 

0.00 

o.oc 

v-thlta c 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THITa 1 

0.2439 

0.2439 

0.2439 

0*2439 

0.2439 

M 0 

0.2563 

0*3084 

0.2995 

0.290* 

0.2725 

H 1 

0.0 

0.0 

O.u 

u.o 

0.0 

TLRN 

0.9634 

0.355B 

0.4179 

0.4935 

0 *6?3 1 

UU3AK 

-0*050 

-0,260 

-0.224 

-0.190 

-0.116 

LEAD 

0.U970 

0.0283 

0.5494 

0.46U 

0.2680 

tFFP 

0.0001 

0*0001 

0.0001 

0.0001 

O.COol 

INC 1 D 

-0.000 

— 0.000 

-u.ooo 

-0.000 

“0 ■ 000 

DE VM 

15.215 

15.215 

15.215 

15.215 

l r .216 

V 0 

14.621 

14.995 

14.957 

14.911 

14.79? 

Y 1 

510,700 

516.700 

518. 700 

518. TOC 

516.700 

T 0 

510.700 

518.700 

516.700 

518.700 

510.700 

T 1 

50.00 

30.00 

15.00 

10.00 

5* OC 

PCT SPAN 

36 ,706 

38.246 

39.405 

39.791 

40. 17t 

01* 

0.000 

0.000 

O.uOO 

C.OOG 

0.000 

&i_ I A i 

38.060 

31.915 

32.233 

34.07b 

-7.655 

uLTa « 

5B.004 

54.434 

56.002 

5 6 ■ 964 

50.757 

bfc Ta 1 PR 1 1 

34.623 

35,578 

37.665 

40.396 

4c • 799 

LMaIPK) 2 

303.06 

364.4V 

356.54 

347.44 

326.65 

V 1 

413.96 

441.07 

433.76 

412.41 

362.26 

V . 

302.69 

363,01 

354.^0 

344.96 

3<4.52 

Vi i 

325.73 

373.87 

366. uo 

340.76 

2 tJ 6. 15 

VZ £ 

0.00 

0*00 

0,00 

0.00 

0.00 

V-lHtTA 1 

285.22 

232.86 

230. Pi 

230.50 

2Iu.faC 

V-ThlTA 2 

571.5 

625.0 

634.8 

634.1 

6 26 . 8 

VjPkJ 1 

396,0 

460.3 

464.6 

448.4 

416.7 

V ( pk ) £ 

-464.5 

-507.7 

-525.2 

-530.5 

-634.9 

VTHFTa r-Rl 

-224.9 

-267. 4 

-264.6 

-290.0 

-304.7 

V 1 hL 1 A PK2 

464,47 

507-69 

" 525.16 

530. 4£ 

534. 93 

U 1 

480.12 

500*29 

515.42 

520.47 

5*6.61 

U 2 

0.2735 

a.3300 

0.3227 

0.3143 

C.29S1 

R 1 

0.3667 

0.3939 

0.3071 

C .3 675 

0.321? 

N 2 

0.5157 

0,5659 

0.5744 

0.5736 

0. 5ci63 

MIPS) 1 

0.3527 

0.4110 

0.4146 

0.3495 

8,3710 

rUPk) c 

23.365 

18.799 

18,052 

16 .46 j 

1 1 .693 

TUKN(Pk) 

0.0543 

0.0564 

0.0630 

Q.09SS 

0.1413 

UUtAR 

0.0144 

C.C154 

0.0173 

0*0263 

U.D343 

LOSS PAkA 

0.4502 

0. 3879 

0,3931 

D .4 142 

0.4556 

OF AO 

0.9455 

0.9177 

0.9167 

0.6661 

0*76bb 

Erpp 

0.9445 

0.9163 

0.9173 

0.0640 

0.76-3 

LFF 

4.003 

—1,563 

-2.69* 

-5.35* 

-9.410 

INlH 1 1 

11.411 

8,017 

6.242 

7,256 

10.622 

llvh 

14.621 

14.595 

14.957 

14.911 

14.7*7 

P 4 

16.583 

16.862 

16.036 

16.681 

16.350 

P 2 

510.700 

518.700 

518.700 

M8.7O0 

S1B.7UC 

1 1 

538.8^0 

538. COO 

538.150 

53t.*o0 

536.6^0 

1 £ 

50.00 

30.00 

15.00 

10. OC 

6 . 0 O 

PLT SPaN 

36*420 

37.046 

36.919 

34.276 

39*653 

u 1 A 

37.648 

31.629 

32.615 

36.039 

-9 , 173 

FETA 2 

1*440 

1.750 

2.941 

3.081 

2*681 

etTA 2 A 

410.66 

442.81 

427.47 

403. Cl 

250.92 

V 2 

349.57 

396.47 

373.62 

354,00 

j» 4*. fa7 

V iA 

331.35 

375.88 

35b. 01 

329.55 

271.71 

VZ c 

349.35 

396,65 

373,03 

353.17 

341.46 

V2 

255.61 

233.32 

231. .>7 

231.09 

221.39 

V-1HL1A 2 

fa. 7e 

12.16 

19.16 

iV.Ol 

16.41 

V-?h€ TA 

0.3730 

0.3955 

0.3613 

0.3509 

0.3114 

M £ 

0.3102 

0.3548 

0.3323 

0.3143 

0. 3040 

N -A 

36.19C 

30,048 

£9 .b3 1 

31*910 

3u. 536 

TiAK <PK \ 

0.0443 

0. 0180 

0 ■ 1.224 

0.1234 

-0.0779 

UUlAr 

0.0164 

0.0069 

0.0484 

0.0445 

—0,0514 

LLSS PAkA 

0.3641 

0.2934 

0.3234 

C.3335 

0.2618 

0 F AC 

0.8616 

0*9113 

0.5075 

0.4835 

2. 6030 

[H-P 

0.942 

-4.036 

-5.684 

-6.130 

-20.031 

INCID 

12.452 

13.415 

15.380 

15.768 

7.432 

13c VM 

16.503 

16.8*2 

16 .6 jo 

16.68 1 

1 t. 

P £ 

16.816 

16.831 

16.640 

16.505 

16.433 

V iA 

536.820 

53B.OOQ 

530.150 

'538.^60 

526 .6*0 

T * 

536.820 

530.000 

538.150 

538*260 

539.620 

T 2 A 

0 1 04 26 

0.0423 

0,1266 

0,1795 

0*1828 

UUL*K PS 

16*580 

16,906 

16.844 

16-777 

lb. 689 

p. FS 

0,0157 

0*0164 

0.0500 

0,0717 

0,0736 

COLS PAkA 
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Table A-5, Blade Element Performance (Continued) 

Stage D f Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed ^ 71. 59 Equivalent Rotor Speed « 3013. 87 Equivalent Weight Flow - 59. 11 

Hub Radial Distortion 

INLET 



PCT SPAN 

96.80 

92.00 

66.90 

71.00 


01A 

33.122 

33.529 

33.962 

35.312 


BETA 0 

0.000 

0.000 

0.000 

0.000 


BETA | 

0.000 

0-000 

0.000 

0.000 


V 0 

22*. 5b 

224-58 

224.50 

224*50 


V 1 

165.70 

184.0* 

186.87 

190.94 


VZ 0 

22**56 

224.58 

224.58 

224-58 


V2 1 

165.70 

18*. 0* 

186.87 

190-9* 


V- THETA 0 

0.00 

0.00 

0.00 

0.00 


v-theta l 

0.00 

0.00 

0.00 

0-00 


H 0 

0.2020 

0.2020 

0.2 020 

0.2020 


H 1 

0-1669 

0.1653 

0.1679 

0*1715 


TURN 

0.0 

0.0 

0.0 

0.0 


UUBAR 

1.4176 

1- J302 

1.2 841 

1-3933 


ofac 

0-173 

0.181 

0.168 

0.150 


EFFP 

-0.2859 

-0.3270 

-0.3145 

-0*2474 


INC 10 

0.0001 

0.0001 

a. oooi 

0*0001 


UEVH 

-0.000 

-0.000 

-0.000 

-0*000 


P 0 

15.033 

15.033 

15.033 

15.L33 


P 1 

14.43a 

1*.*73 

14.492 

14.446 


T 0 

516.700 

518.700 

516.700 

518.700 


T 1 

518.700 

518.700 

51b. 700 

518.700 

ROTOR D 

PCT SPAN 

95.00 

VD.QO 

85.00- 

70.00 


UIA 

33.236 

33-621 

34.007 

35.16* 

ROTOR — L 

OETA | 

0.000 

0.000 

0.000 

0-000 

ROTOR -T.E. 

BETA 2 

55.79* 

56.198 

56. 5*6 

54.015 


BETAIPRI 1 

66-667 

66.330 

65.055 

66 • 167 


BE T A 1 PR t 2 

29.037 

32.095 

32.439 

31.490 


V t 

186.06 

193.2* 

2 00. LB 

204.02 


V 2 

363.70 

374.7* 

377.49 

395.5* 


VZ 1 

106-0* 

193.19 

200.05 

20*. 81 


VZ 2 

2*5.70 

2ob.47 

207*97 

232.38 


V-THETA 1 

0.00 

0.00 

o.oo 

0.00 


V-THETA 2 

317.32 

311.39 

315 .02 

320*07 


VIPR1 1 

*73.6 

481.2 

*89.1 

506*9 


V(PRJ 2 

2*6.7 

24©. 1 

246-* 

272.5 


VTHETA PR1 

-*35.5 

-4*0.7 

-*46-3 

-463.6 


VT h fcTA PR2 

-119.7 

-130.7 

-132.2 

-1*2-3 


U 1 

*35. *8 

*40-72 

*46.20 

*63.63 


U 2 

*37.06 

442. 1* 

*47.21 

*62.42 


H 1 

0.1671 

0-1736 

0.1798 

0.18*1 


« 2 

0.339* 

0.3316 

0-3 344 

0*3508 


NtPRl 1 

0 .*25* 

0.4323 

0.4395 

0*4555 


M ( PR J 2 

0.2183 

0.217b 

0-2163 

0.2417 


TURN (PR) 

37.826 

34.232 

33.41* 

34,676 


UUBAR 

0.1977 

0.2235 

0.2390 

0.1949 


LOSS PARA 

0.0501 

0.0555 

0.0599 

0.0511 


OFAC 

0.6735 

0.6787 

0-6 876 

0.656* 


EFFP 

0.7729 

0.7732 

0.8019 

0*8826 


LFF 

0.7667 

0 • 7o92 

0.79b* 

0*6803 


INC 1 0 

!*.*■»? 

15.415 

1 5.2 77 

14.124 


D£VN 

13.087 

17.935 

17. 805 

12*049 


P l 

14.436 

14.473 

14.492 

14**46 


P 2 

16. *21 

16*382 

16.416 

16*556 


T 1 

518.700 

518.700 

518. 700 

Si8.70G 


T 2 

54**000 

543.000 

5*2-250 

5*2.100 

stator u 

PCT SPAN 

95.00 

90.00 

65.00 

70.00 


01 A 

33.207 

33 .56* 

33.921 

34.992 

STATCR-L *E« 

BETA 2 

56.219 

55.874 

55. 539 

5*. 100 

STATQR-T.E. 

BETA 2A 

3.200 

3.080 

3. 180 

2.700 


V 2 

381.6* 

376.29 

382 . 27 

395.54 


V 2A 

263.76 

275.75 

2 72.45 

290.46 


V* 2 

212*31 

211. 10 

216.30 

231.91 


Vi 2 A 

283.31 

275.35 

2 72 -02 

290.10 


V-THETA 2 

317.37 

311-49 

315.10 

320-38 


V-THETA 2A 

45.59 

14.82 

15-11 

13-66 


M 2 

0.3377 

0.33 30 

0.3387 

0.350b 


N 2 A 

0.2*97 

0.2426 

0.2 400 

0.2562 


TURN(PR) 

53.019 

52.793 

52.357 

51.394 


UUBAR 

0.0656 

0.0777 

0.1184 

0.1*92 


LOSS PARA 

0.0221 

0.0264 

0.0*07 

0.0530 


Of AC 

0.5229 

0.5350 

0.5578 

0.5418 


EFFP 

0.659b 

0.6389 

0.7690 

0.6897 


1NCI0 

6.052 

12.486 

15.240 

16.070 


DEVM 

12.03 2 

14.392 

14.490 

13.675 


P 2 

16.421 

16.382 

16.416 

16.556 


P 2A 

lb .339 

16.286 

16.267 

16*354 


T 4 

5**. 000 

3*3.000 

542-250 

542*100 


T 2 A 

5**. 000 

543.000 

542.250 

542.100 


UUBAR F5 

0.1515 

0.1791 

0.2023 

0.1901 


P2 FS 

16.5*7 

16.531 

16.547 

16.623 


LOSS PARA FS 

0.0510 

0.0606 

0.0695 

C. 0675 


49-50 

26.10 

12.00 

7. 10 

3. Ll 

PCI SPAN 

37*137 

30.95* 

*0.jcl 

4C.737 

41.U65 

UlA 

0*000 

Q.oOO 

0.000 

O.OOG 

u.uOG 

EMA 0 

0.000 

0.000 

O.OOo 

O.CGO 

0. GuO 

SETA 1 

224.58 

22*. 56 

224.56 

224.58 

224.56 

V 0 

252.27 

29*.5* 

276.14 

263*10 

24^.67 

v 1 

224.5© 

224.5* 

22*. 52 

224-5? 

22**5 2 

VZ c 

252.25 

294.4-9 

278.07 

263- l9 

24**66 

Vi 1 

0.00 

0.00 

o-oo 

O.GO 

0 . GO 

V-THETa u 

0.00 

0.00 

0.00 

0.00 

w.CG 

V-T hf 1 A 1 

0.2020 

o.2o2o 

G. 21)20 

G .2020 

0 • *. 0 2 w 

M 0 

0,2271 

0.2657 

0.2&U7 

0-2370 

0.218* 

« 1 

0.0 

O.G 

0*0 

0.0 

U.O 

TURN 

0.8593 

0-3423 

0.422* 

0.5510 

4.7355 

UUl-Ak 

-0.123 

-0*311 

-0,236 

-0.172 

-0.001 

J?AC 

0 .23*8 

o.©ei* 

0.661* 

0 .*067 

0. lot 9 

EFFP 

0.0001 

O.ODOl 

0.0001 

0.0001 

t.OOul 

:ncio 

-0.000 

-0.000 

-O.GOO 

-C -000 

-o.occ 

L-EVM 

15.033 

15.033 

15.033 

15.033 

16*033 

P 0 

14,671 

14.889 

14.655 

1*. 60 1 

i*.?2- 

P 1 

510.700 

510.700 

518.700 

516.700 

5 Id . ?©G 

1 0 

518.700 

518.700 

518.700 

5lo.?bO 

6 1 b .70© 

T l 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 

36.706 

38.2*6 

39 .*05 

39*741 

*0.176 

D2A 

O.OCG 

0.000 

0.000 

O.GuO 

G.tUC 

OLTA 1 

45.122 

39-990 

37.260 

3e.93b 

<1 1.498 

Li.Ta 2 

61 .1*8 

53**92 

60.676 

62.147 

64*189 

LtTAlPk) 1 

37.6©5 

38*67<r 

40. Iu2 

*2.167 

47*^51 

btTA(PR) 2 

268.68 

314*16 

298.35 

283,25 

261.6 1 

V 1 

382.80 

400*90 

*□7,1.4 

39.5. *2 

j58 .7* 

V 2 

268.35 

312*09 

296.56 

2b 1 . *3 

26o. ll 

VZ 1 

250.46 

306*86 

323.16 

305.35 

268.15 

VZ 

0-00 

0.00 

0.00 

0*00 

0.00 

V-lHLTA 1 

269.36 

257.39 

2*5.97 

2*6.72 

257.12 

V-T»>ETA 1 

556*3 

599.* 

606*5 

603.9 

590.1 

v<pm 1 

316.5 

393,5 

*23.4 

*12.8 

- :vt>.* 

V ( Pk \ £. 

-487.1 

-510.4 

-52b.O 

-533.3 

-53V.b 

VTHtlA Pkl 

-193.3 

-245.6 

-172.2 

-276.6 

— 2 9i , i 

VTHCTA PK2 

487.08 

510.*? 

527.99 

533.33 

537*60 

U 1 

*82.70 

502.96 

518.20 

523**7 

310*34 

u 2 

0.2*21 

0.2046 

0*2693 

0.2553 

0.2356 

H 1 

0.4398 

0.3567 

0.3635 

0.349© 

0. 51© 1 

rt 

0.5012 

0.5411 

0.5*72 

0,544* 

^.5387 

M 1 Pk ) 1 

0.2810 

C* 3500 

0 . 3 / d 1 

C * 3670 

©.3516 

n(p K» 2 

2 3. *69 

19-771 

20-504 

I 9*464 

1©.793 

Turn ( Pk l 

0.2214 

0.1562 

0. 1054 

0.1300 

0.1562 

UoFAk 

0.056* 

c»o*io 

0.O26U 

0,03*0 

0*0380 

LOSS para 

0*5978 

. 0.4868 

0.44)4 

0.4583 

0.4? 64 

LFAL 

0.02*1 

0.6J6* 

1.0773 

0.8639 

©.7611 

LFFP 

0*0211 

0.6337 

1.0766 

0-861© 

t.7777 

l PF 

7.149 

2.501 

1.995 

-o. ioi 

-C-.45C 

1\l 1L 1 j 

1* .453 

11**09 

6-477 

9,028 

11,-74 

OEVM 

1* .671 

14*089 

14.655 

14.801 

Im .723 

P 1 

16.506 

16.663 

16.756 

16.651 

1 6. <*21 

P 2 

516.700 

518. 70D 

5 18.700 

518.700 

51*. 700 

1 1 

540.350 

539*250 

535.550 

539.300 

334. « I*, 

T 

50.00 

30.00 

\r 

. 

0 

O 

10.00 

5.00 

PCT SPAN 

36.420 

37.0*b 

38.919 

39.27© 

09*©33 

CIA 

*8.501 

39,885 

37-46* 

*0.076 

*->.244 

Lt Ta 2 

1.800 

3*251 

*.751 

4.952 

5.052 

ctTA 2 A 

367.05 

*02.51 

*0i.25 

304.01 

3*7.5© 

V 2 

300.72 

337.2* 

331.70 

315.01 

306.55 

V IA 

256.39 

308.63 

316-00 

243.98 

152.90 

VZ 2 

300.47 

336,50 

330- -9 

313.55 

507*03 

VZ 1 A 

289.01 

257.92 

2*6.57 

2*7.3* 

237. c5 

V-THfTA * 

9.44 

19*11 

27.45 

27.1? 

27.14 

V-ThtTA t A 

0-3437 

0.3581 ’ 

0.3582 

0.3*10 

0 , 3 00 0 

H 2 

0.2656 

0,298V 

0,293b 

0*<7bv 

o.17<v 

M £ A 

46.683 

36.601 

33-166 

35-076 

50.136 

TUkn (P k) 

0.0029 

0*0586 

0.1403 

0-146* 

-C.OG90 

UUBAR 

0.0307 

0.0225 

Cl. 0554 

U.O50* 

-0.0034 

LOSS PAkA 

0.4922 

0.3918 

0.3911 

0-4115 

0.3565 

OFAC 

0.7990 

0.6131 

0*3065 

0.5737 

*. 0**4 

\ FFP 

11.795 

4.017 

-0.7*3 

-3*096 

-15.961) 

INL1L 

12.012 

14.915 

17-186 

17*627 

9.900 

t>£ VH 

16.50b 

16.603 

16.758 

16.651 

1© *421 

P 2 

16,400 

16*600 

16*559 

16.462 

16.431 

P £K 

5*0.350 

539.250 

535-550 

539.300 

539.61© 

T 2 

540.350 

539.250 

539*550 

539.300 

539,620 

T 2 A 

0.16*5 

0.0990 

0,1391 

0*1807 

0,17*7 

UUbAR fS 

16*653 

16*746 

16*756 

16*705 

16.65* 

P2 FS 

0.0609 

0.0960 

O.Q5*9 

0*0721 

0*0695 

LOSS PAR* FS 
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Table A-6. Blade Element Performance 
Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 100.34 Equivalent Rotor Speed » 4224. 11 Equivalent Weight Flow - 115 11 

Tip Radial Distortion 


INLfcT 



per spam 

V6.80 

92.00 

86.90 

71.00 


OIA 

33.122 

33.529 

33.962 

35.312 


BETA 0 

0.000 

0.000 

0.000 

0.000 


BETA 1 

0.000 

0.000 

0.000 

0.000 


V 0 

427.66 

427.68 

427,68 

427.66 


V 1 

530.06 

549.70 

554.44 

564.32 


VZ 0 

427.66 

427.68 

427.68 

427.67 


Vi l 

530.05 

549.70 

554.44 

564.31 


V-THETA C 

0.00 

0.00 

0,00 

0.00 


V-THETA 1 

0.00 

0.00 

0.00 

0.00 


M 0 

0 ■ 38 BB 

0*3669 

0.3868 

0.3 66 8 


M 1 

0.4656 

0.5048 

0.5093 

0.516V 


TURN 

0.0 

O.D 

0.0 

0.0 


UUbAR 

0.9307 

0.6592 

0.5456 

0 .453Q 


OFAL 

-0.239 

-0.285 

-0.296 

-0.319 


tFFP 

0.3717 

0.5080 

0.5671 

0.6335 


INCID 

0.0001 

0, 000 1 

o.oooi 

0.0001 


DEVh 

-o.ooo 

-0.000 

-0.000 

-0.000 


P 0 

16.227 

16.22/ 

16.227 

16,227 


P 1 

1* .732 

15.168 

15.351 

15.500 


T <j 

51a. 7oo 

518.700 

518.700 

518.700 


T \ 

51b. 700 

518.700 

516.700 

518,700 

KCTCR L 

PET SPAN 

9 5.00 

90.00 

65.00 

70.00 


L> 1 A 

33.236 

33.621 

34.007 

35.164 

ROTOR -L.E„ 

BETA 1 

0.000 

0.000 

o.coo 

o.ooo 

ROTOR — T , 

bETA 2 

37.496 

33.162 

31.482 

30.7B7 


bETAlPR] l 

46.959 

46.481 

45,801 

46.270 


bLTAiPRJ Z 

29.05b 

27.365 

26.392 

26.551 


V 1 

531.44 

586.70 

608.32 

621.64 


V * 

5b 3 .6 7 

632.17 

662,99 

688.67 


VI 1 

531.34 

586.57 

600 .24 

621.61 


Vi z 

46i*03 

529. 17 

565.39 

591.61 


V-THETA 1 

0.00 

0.00 

0.00 

Q.OG 


V-THETA 2 

355.28 

345.79 

346.22 

352.49 


V(PR) 1 

b09.3 

851.9 

672.5 

099.3 


V { PR. ] 2 

329.8 

595.9 

631.2 

661.4 


VTHtTA PR 1 

-610.4 

-617.7 

-625.5 

-649.8 


VTHtTA PRi 

-267.3 

-273.9 

-280.6 

-295. 6 


U 1 

clO.35 

617. 6V 

625.49 

649.60 


U 2 

612.57 

6)9.68 

626.78 

648.11 


M 1 

0.4672 

U.5400 

0.5616 

0.5749 


P 2 

0.5164 

0.5647 

0.5949 

0.6166 


MCP9) i 

C.741V 

0.7850 

0.8058 

0.8317 


*<PR> 2 

0.4705 

0.5323 

0.5663 

0.5941 


TURNER ) 

IV. 897 

19.110 

19.406 

19.719 


UUbAR 

C.1B66 

0.1493 

0.1201 

0.1249 


LOSS PAKA 

0.0473 

0.0389 

0.0319 

0 .0 J44 


OF AC 

0.4726 

0.4198 

0.3945 

0.3850 


LFFP 

0.7319 

0.77)1 

0.6494 

0.8446 


b FF 

0 . 72 5 1 

w. 7652 

0.6452 

0.64Q1 

.. 

INC lb 

- 3.472 

-•♦.436 

-4 .777 

-5.772 


OfcVM 

13.909 

13.206 

11. 75b 

7.910 


P 1 

14.732 

15.166 

15.351 

13.500 


P 2 

17.592 

lb. 189 

lb. 619 

18.951 


T 1 

51b. 700 

51b. 700 

518.700 

518.700 


T 2 

556.90U 

554.800 

553.500 

555.200 

STATCR l> 

PC T SPAN 

95.00 

vu.oo 

65.00 

70.00 


LlA 

33.207 

33.564 

33.921 

34.992 

iTAT Ok— L *t • 

LtTA 2 

37-/63 

32 . 972 

30.694 

30.825 

STATOk-T.fc. 

bfcTA 2A 

1.10U 

1.700 

1.700 

0.850 


V 2 

560.26 

635.59 

674. 6B 

668.67 


V 2A 

50b.7l 

538.52 

563.04 

609.23 


Vi Z 

456.71 

533.20 

576.93 

591.26 


VI 2k 

506.61 

538.27 

562.77 

609.08 


V-THETA 2 

355.34 

345,90 

346.39 

352.62 


V-TMETA 2A 

9.77 

15.97 

16.70 

9.04 


H 2 

0.5152 

0.5679 

0.6061 

0.6106 


M 2 A 

0.4469 

0,4769 

0.5003 

0.5420 


TU*N<PR| 

36.663 

31.272 

29. 192 

29.969 


UUbAR 

0.0171 

0.1050 

0.1563 

0.0658 


LOSS PAR a 

0.0057 

0.0357 

0.0469 

0.0305 


uf*C 

0.3240 

0.3296 

0.3339 

0.2931 


EFFP 

0.9336 

0.6696 

0.6061 

0.6586 


INC 10 

-12.404 

-10.415 

-9.397 

-7.205 


LEVM 

9.932 

13.012 

13.010 

11.625 


P 2 

17,592 

18. 169 

16.619 

16.951 


P 2A 

17.643 

17.813 

16.062 

16.561 


T 2 

555.900 

554.800 

553.500 

555.200 


T 2A 

556. 9UC 

554.600 

553,500 

555.200 


UUbAR f S 

0. 1462 

0.1091 

U.Q9Z0 

0.0427 


P2 FS 

la.033 

19.204 

18,420 

16.756 


LOSS PARA FS 

0.U467 

0. 037 1 

0.0316 

Q.OiSl 


49.50 

26.10 

12.00 

7.10 

3.00 

PCI SPAN 

37.137 

38.954 

40.321 

40.737 

41.005 

01 A 

0.000 

0.000 

0.000 

0.000 

o.ooo 

BETA 0 

0.000 

0.000 

0.000 

0.000 

0,000 

BETA 1 

427.68 

427.60 

427.66 

427.68 

427.68 

V 0 

547.77 

363.61 

268.73 

259.93 

226.09 

V 1 

427,65 

427.61 

427.5 T 

427.56 

427.57 

VZ 0 

547.73 

363.55 

266.66 

259,86 

226,03 

VZ 1 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 0 

0.00 

0.00 

0.00 

0.00 

0,00 

V-THETA 1 

0.3806 

0,3808 

0.3868 

0.388b 

0.368b 

H 0 

0.5029 

0.3292 

0.2421 

0.2341 

0.2033 

H l 

0.0 

0.0 

0.0 

0.0 

0.0 

Turn 

0.6409 

1.7960 

2.1130 

2.1266 

2.1V55 

UUbAR 

“0. 261 

0.150 

0.372 

0.392 

0.471 

DFAC 

0.5075 

-0.1752 

—0,3706 

-0.3801 

-0.4446 

EFFP 

0.0001 

o.uooi 

0.0001 

0.0001 

0.0001 

INCID 

-o.ooo 

-0.000 

-0.000 

-0.000 

-0.000 

OEVM 

16.227 

16.227 

16.227 

16.227 

16.227 

P 0 

15..105 

13.341 

12.833 

12.611 

12.700 

P 1 

518.700 

518.700 

516.700 

518.700 

516,700 

T 0 

518.700 

516.700 

518,700 

518.700 

516.700 

T 1 

50.00 

30.00 

15.00 

10.00 

5,00 

PCT SPAN 

36* 7C6 

36.2*6 

39.405 

39.791 

40.176 

DIA 

0.000 

0.000 

0.000 

0.000 

0.000 

BETA 1 

31. 102 

35.693 

39.268 

42.816 

45.831 

BETA 2 

46,974 

61.565 

6B.639 

69.617 

72.166 

BETA <Pft ) 1 

26.271 

35.375 

39.498 

43.24V 

50.534 

BETAIPR) 2 

594.72 

368.94 

286.35 

279.73 

243.80 

V 1 

692.73 

608.47 

572.49 

5 j6 .49 

474.41 

V 2 

593.99 

337.37 

£DD.<,b 

277.74 

242.21 

VZ l 

592.89 

493.53 

442.36 

392.77 

329.99 

VZ 2 

0.00 

0.00 

0.00 

O.OU 

0.00 

V-THETA 1 

357.68 

354.55 

361.65 

363.92 

339.70 

V-TMETA 2 

905.4 

814.3 

794.2 

798.1 

792.2 

V<PR> 1 

673.5 

606.1 

574.4 

540.3 

519. V 

V i PR 1 2 

-682.7 

-715.4 

-740.0 

-747.5 

-753.8 

VTHETA PR 1 

-318*9 

-350.4 

-364.6 

-349.5 

—400 .8 

VTHETA PR2 

682.67 

715.39 

740.00 

747.4V 

753.76 

U 1 

676.53 

704.96 

726.28 

733.39 

740.50 

U 2 

0.5465 

0.3527 

0.2600 

0.2521 

0.2194 

n l 

0.6214 

0.5405 

0.5055 

0.4722 

0.4149 

M 2 

0.0350 

0.7384 

0 . 7 16 1 

0.7194 

0.7130 

H | PR ) 1 

0.6041 

0.5384 

0.5072 

0.4755 

0.4547 

Ml PR) 2 

20.681 

26.146 

29,304 

26.337 

21.643 

TURN! PR) 

0.0995 

-0.0567 

-0.0633 

0.0166 

0.0436 

UUbAR 

0 .0202 

-0.0156 

-0.0169 

0.0042 

U .0099 

LOSS PARA 

0.3828 

0.4011 

0.4334 

0.4614 

0.4943 

DFAC 

0.697V 

1.1211 

1.0V91 

1.0257 

0.9050 

EFFP 

0.0946 

1.1261 

1.1034 

1.0267 

0.9015 

EFF 

-5.030 

5.581 

10.192 

7.354 

4.077 

1HL10 

b.06l 

7.B14 

7.074- 

10.110 

14.559 

OEVM 

15.165 

13,341 

12.833 

12.611 

12.700 

P 1 

19.006 

17.780 

17.34V 

16.9V6 

16,455 

P 2 

516.700 

516.700 

516.700 

518.700 

518.700 

T 1 

557.100 

556.100 

561.000 

561.200 

562.900 

T 2 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 

36. 420 

37.840 

38.919 

39.276 

39.633 

OlA 

30.607 

35.565 

40.130 

44.290 

48.044 

BETA 2 

0.900 

3.B51 

4.301 

1.450 

-1-751 

BETA 2 A 

703.93 

611.35 

563.05 

522.99 

456.43 

V 2 

626.57 

574.72 

405.31 

461.11 

452,20 

V 2A 

605.57 

496. B9 

430.06 

374.00 

306.21 

VZ 2 

626.28 

573.09 

483.55 

460.56 

451,51 

VZ 2 A 

358.23 

355.27 

362.53 

364.84 

340.60 

V-THtTA 2 

9.B4 

38. 58 

36,37 

11. 66 

-13.80 

V-THETA 2 A 

O.o322 

0.5433 

0.4968 

0.459B 

0.4004 

N 2 

0.5561 

0.5090 

0.4255 

0.4O35 

0.3948 

N 2A 

29.690 

31.662 

35.703 

42.787 

49 . 734 

TURN (PR) 

0.0603 

-0.0603 

0,0902 

0.0433 

-0.2085 

UUBAR 

0.0223 

-0.0306 

0.0357 

0,0173 

-0.0841 

LOSS PARA 

0.2930 

0.2605 

0.3691 

0.3900 

0.3271 

DFAC 

0.7513 

1,6055 

0.6804 

0.0212 

8.1230 

EFFP 

—6.097 

-0.303 

1.42 3 

1,117 

-11.160 

INCID 

11.912 

15.515 

16.739 

14.129 

3. 105 

D£VH 

19.006 

17.780 

17.349 

16.996 

16.455 

P 2 

16,735 

18.040 

17.107 

16,897 

16.014 

P 2A 

557.100 

556.100 

561,000 

561.200 

562.900 

T 2 

557.100 

556.100 

561.000 

561,200 

562.900 

T 2A 

0 *0279 

0.0592 

0.1699 

0,1550 

0.1129 

UUBAR F$ 

1 B . 0 56 

18.260 

17,600 

17.299 

17.070 

P2 FS 

0.0103 

0.0227 

0,0672 

0.0619 

0 « 0 V 5 5 

LOSS PARA FS 
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Table A-6. Blade Element Performance (Continued) 

Stage Dt Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed =* 98.51 Equivalent Rotor Speed = 4147.38 Equivalent Weight Flow = 106. 05 

Tip Radial Distortion 


INLtT 



PC T SPAN 

96.80 

92.00 

86.90 

71.00 

49.50 

ZB • 10 

12.00 

7.10 

3.00 

PCT SPAN 


01 A 

33*122 

33.529 

33.962 

35.312 

37.137 

38.954 

40.321 

40.737 

41.085 

DI A 


BETA 0 

0*000 

0.000 

0.000 

0.000 

0.000 

o.oou 

0.000 

0.000 

0.000 

BETA 0 


BETA 1 

0*000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

LLTA 1 


V 0 

601.26 

401.24 

401.24 

401.24 

401.24 

401.24 

401.24 

401.24 

401.24 

V 0 


V 1 

$16.10 

545.55 

540.77 

527.43 

493.64 

370 .45 

312.63 

295.29 

261.77 

V 1 


V2 0 

601.24 

401.24 

401.24 

401.23 

401.21 

401.17 

401.14 

401.13 

401.13 

V 2 u 


VZ 1 

516.09 

545.55 

540.77 

527.42 

495.60 

370.39 

312.55 

293.21 

261.70 

V2 i 


V-THETA 0 

0*00 

o.oo 

0.00 

0.00 

0*00 

0.00 

0.00 

0.00 

0.00 

V-THE1A 0 


V-THETA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0*00 

0.00 

0.00 

0.00 

V— THt 1 A 1 


N 0 

0.3641 

0.3641 

0.3641 

0.3641 

0*3641 

0.3441 

0.364 l 

0.3o41 

0.3641 

N 0 


N 1 

0.4725 

0.5007 

0.4961 

0.4633 

0.4530 

0*3365 

0.2822 

0.266* 

0.2358 

M 1 


TURN 

li.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TURN 


UUBAR 

Cl .7066 

0.38BO 

0.3452 

0.3841 

0.5396 

1.4104 

1.6261 

1.6748 

1.7914 

UUbAk 


DFaC 

-0.286 

-0.360 

-0.348 

-0.315 

-0.235 

0.077 

0.221 

0.264 

0.348 

OF AC 


Effp 

0.4896 

0.6975 

0.7140 

Q .666 1 

0.3039 

-0.1158 

-0.3088 

-0.3638 

-0.4497 

EFFP 


INC ID 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0. 000 1 

0.0001 

0.0001 

0.0001 

INC ID 


OEVN 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

DtVH 


P 0 

15.783 

15.7B3 

15.783 

15.783 

15.783 

15.763 

15.783 

15.763 

15.783 

P 0 


P 1 

14.807 

15*247 

15.306 

15.253 

15.03b 

13.835 

13*534 

13.470 

13.308 

p 1 


T 0 

518.700 

518.700 

518.700 

518.700 

516.700 

518.700 

518.700 

518.700 

518.700 

T 0 


T 1 

516.700 

518.700 

518.700 

518.700 

516. 70D 

518.700 

518.700 

518.700 

518.700 

1 1 

ROTOR D 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


01 A 

33.236 

33 . 62 1 

34.007 

35.164 

36.706 

38.248 

39.405 

39.791 

40.176 

01 A 

KOTOR — ■ L • fc « 

BETA 1 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

beta i 

k^Toh -f.t. 

BETA 2 

39.998 

36.466 

34.494 

32.786 

34.506 

41.877 

48.260 

51.766 

55.952 

BETA 2 


BETA (PR) 1 

49.199 

46.183 

46.045 

47.828 

51.432 

60.661 

45.324 

66.705 

69.224 

b E TA ( PR | I 


BETA (Pal Z 

26.641 

26.395 

26.823 

26.555 

29.984 

36.642 

42.974 

46.097 

51.120 

6 1 T A 1 PM 2 


V l 

517.39 

582.07 

592.19 

577.96 

535.12 

396.40 

336.03 

316.26 

282.62 

V 1 


V 2 

585.62 

412.45 

626.02 

661.72 

637.75 

567.32 

522.61 

504.76 

477.93 

V 2 


VZ 1 

517.29 

581.94 

592.12 

5 77 .93 

534.46 

394.80 

333.82 

315.99 

2B0.78 

VZ 1 


V2 2 

448.60 

492.52 

515.95 

556.29 

525.34 

421.96 

347.43 

311.95 

267.29 

V i l 


V-THETA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 1 


V-THETA 2 

376.40 

363.99 

354.51 

358.31 

361.14 

378.30 

389.40 

395.93 

395.55 

V— TH* 1 A 2 


V ( PR 1 1 

791.7 

040.6 

853.1 

860.9 

857.7 

806.5 

800.5 

799.9 

792.2 

VI PR I 1 


VC PR) 2 

501.9 

549.9 

576.2 

621.9 

606.8 

526.5 

475.7 

450.6 

426.4 

Vi PM 2 


VTHFTA PR1 

-599.3 

-606.3 

-614.1 

-638.0 

-670.3 

-702.4 

-726.6 

-733.9 

-140.1 

VTHETA PR 1 


VThETA PR2 

-225.0 

-244.4 

-260.9 

-278.0 

-303.1 

-313.9 

-323.7 

-324. 1 

-331.5 

VTHE1A PR 2 


U 1 

599.27 

606.47 

614.13 

638.00 

670.27 

702.39 

726.56 

733.92 

140.07 

U 1 


(J 2 

601.44 

608.42 

615.40 

636.33 

664.24 

692.15 

713.09 

720.07 

727.04 

U 2 


M | 

0.4737 

0.5361 

0.5460 

0.5321 

0.4907 

0.3596 

0.3037 

0.2874 

0.2548 

H 1 


M 2 

0.5193 

0.5455 

0.5592 

0.5928 

0.5690 

0.5021 

0.4592 

0.4421 

0.4170 

H 2 


HCPRI 1 

0.7249 

0.7743 

0.7866 

0.7926 

0.7865 

0.7317 

0.7236 

0.7224 

0.7142 

MIPRI 1 


MiPRI 2 

0.4451 

0.4690 

0.5165 

0.5571 

0.5414 

0.4660 

0.4160 

0.3947 

0.3 720 

M| PR) 2 


TURNiPRl 

22.554 

19.783 

19.220 

21.273 

21.428 

23.973 

22.299 

20.562 

18.079 

TURN < PR 1 


UUBAR 

0.1306 

0.1357 

0.1007 

0.0474 

0.0636 

0.0612 

0.1405 

0.1836 

0.2020 

UUbAk 


LOSS PARA 

0.033B 

0.0356 

0.0267 

0.0131 

0.0233 

0.0165 

0.0357 

0.0447 

0.0451 

LOSS PARA 


OF AC 

0.5040 

0.4731 

0.4458 

0.4055 

0.4275 

0.5038 

0.5731 

0.6006 

0.6370 

OFAC 


EFFP 

0.8U2 

0.8087 

0.8767 

0.9757 

0.9375 

1.0325 

0.9203 

0.8622 

0.6166 

EFFP 


EFf 

0.6057 

0.8033 

0.8731 

0.9749 

0.9355 

1.0337 

0.9173 

0.B572. 

0,6 10 J 

EFF. 


1NL1U 

-3.232 

-4.734 

—4.533 

-4.Z14 

-2.572 

4.675 

<*.661 

4.427 

1.099 

iNLiiJ u 


OEVM 

11.492 

12.235 

12.169 

7.914 

6 .773 

9.081 

11.348 

12.958 

15.145 

DLVM 


P 1 

14.807 

15.247 

15.306 

15.253 

15.036 

13.835 

13.534 

13.470 

13.306 

P 1 


P 2 

16.196 

18.529 

18.743 

19.216 

18.948 

18.013 

17.447 

17.304 

17.057 

P 2 


T 1 

516.700 

518.700 

518.700 

518.700 

518.700 

518. 700 

518.700 

518.700 

5)0.700 

T 1 


T 2 

557.750 

555.680 

554.100 

555.000 

556.550 

556.000 

561.650 

563.600 

565.750 

T 2 

STATUM 0 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

60.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


D1A 

33.207 

33.564 

33.921 

34.992 

36.420 

37.846 

30.919 

39.276 

39.633 

01 A 

STATUR-L.E. 

BETA 2 

40.286 

36.258 

33.877 

32.826 

33.997 

41,728 

49.405 

53.751 

59*236 

BETA 2 

SlATQk-T.E. 

BETA 2A 

1.550 

2.550 

2.750 

2.391 

1.300 

4.301 

4.251 

3.151 

1.601 

BETA 2 A 


V 2 

582.18 

615.67 

636.34 

661.72 

647.16 

569.93 

514.45 

492.53 

461.80 

V 2 


V 2A 

473.20 

491.51 

505.37 

566.11 

568.32 

486.27 

413.56 

396.25 

395.46 

V 2A 


VZ 2 

444.09 

496.45 

528.29 

555.96 

534.29 

425.05 

334.51 

291.04 

236.08 

VZ 2 


VZ 2A 

473.03 

491.02 

504.77 

565.54 

568.96 

484.62 

412.11 

395.30 

394.69 

VZ 2A 


V— THETA 2 

376.46 

364.11 

354.69 

358.65 

361.69 

379.07 

390.34 

396.94 

396.60 

V-THETA 2 


V-THETA 2A 

12.80 

21.87 

24.25 

23.61 

12.91 

34.45 

30.63 

21.76 

11.03 

V-THtTA ZA 


n 2 

0.5161 

0.5486 

0.5690 

0.5928 

0.5780 

0.5045 

0.4518 

0. 4310 

0.4024 

H 2 


M 2A 

0.4157 

0.4333 

0.4466 

0.5024 

0.5047 

0.4275 

0.3606 

0.3445 

0.3431 

M 2A 


TURN (PR 1 

38.738 

33.707 

31.125 

30.430 

32.680 

37.393 

45.107 

50.551 

57.585 

TURN 1 PR 1 


UUbAR 

0.0622 

0.1050 

0.1206 

0.0674 

0.0028 

-0.0019 

0.0494 

0.0321 

-0.0695 

UUbAR 


LOSS PARA 

0.0209 

0.0357 

0.0415 

0.0239 

0.0010 

-0.0007 

0.0195 

0.0128 

-0.0361 

LOSS PARA 


OFAC 

0.3977 

0.3911, 

0.3848 , 

0.3248 

0.3205 

0.3795 

0.4748 

0.5020 

0.4824 

DEAL 


Iff P 

0.6344 

0.7405 

0.7090 

0.7803 

0.9892 

1.0042 

O.iUO 

0.9154 

1.3J24 

EFFP 


1NC10 

-9.679 

-7. 130 

-6.413 

-5.204 

-2.707 

5.859 . 

10*697 

10.580 

0.039 

1NL10 


DLVM 

10.382 

13.662 

14.060 

13.365 

12.312 

13.944 

16.689 

15.828 

6.453 

DtVH 


P 2 

18.196 

18.529 

18.743 

19.216 

18.948 

18.013 

17.487 

17.304 

17.057 

P 2 


P 2 A 

18.008 

16.169 

18.298 

18.942 

18.937 

18.018 

17.374 

17.230 

17*218 

P 2A 


T 2 

557.750 

555.680 

554.100 

555.000 

554.550 

554.000 

561.650 

563.600 

565.750 

T 2 


T 2A 

537.750 

555.680 

534.100 

555.000 

554.580 

554.000 

561.650 

5*3.400 

565.750 

T 2A 


UUBAR FS 

O.U8B9 

0.0871 

0.0826 

0.0505 

0.0198 

0*0640 

0*0912 

0*0943 

0.082c 

UUBAR FS 


P2 FS 

18*284 

16.462 

10*590 

19.144 

19.095 

16*215 

17.592 

17,447 

17.393 

P2 FS 


LOSS PARA FS 0*0298 

0.C296 

0.0284 

0.0179 

0.0142 

0*0236 

0*0360 

0*0376 

0.0331 

LOSS PARA FS 
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INLET 


ROTOR D 

ROTOR -L.E. 
ROTOR -T •£. 


STATOR 0 

STATOR-L.E. 

STaTDR-T.E. 


Table A-6, Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 98. 93 Equivalent Rotor Speed - 4 1651 08 Equivalent Weight Flow = 99. 09 

Tip Radial Distortion 


PCT SPAN 

96.80 

92*00 

DIA 

33.122 

33.529 

SETA 0 

0.000 

0*000 

BETA 1 

0*000 

0*000 

V 0 

375.66 

375 .66 

V 1 

463.24 

49«.83 

V2 0 

375*66 

375.66 

VZ 1 

465.24 

498*83 

V— THETA 0 

0*00 

0*00 

V-THETA 1 

0.00 

0.00 

N 0 

0*3404 

0.3404 

N 1 

0*4241 

0,4560 

TURN 

0.0 

0.0 

UUBAR 

0.7368 

0.3834 

DPAC 

-0.238 

-0*328 

EFFP 

0*4270 

0.4756 

1NCIO 

0.0001 

0.000 1 

DEV* 

-0.000 

*0.000 

P 0 

15.625 

15.625 

P 1 

14.739 

15. 164 

T 0 

518 .700 

518*700 

T 1 

518.700 

518.700 

PCT SPAN 

95.00 

90.00 

OlA 

33.236 

33.421 

SETA 1 

0.000 

0.000 

BETA 2 

41.390 

36.469 

BETA (PR) I 

52.232 

48.968 

BETA < PR » 2 

25*523 

26.706 

V 1 

466.30 

530.16 

V 2 

592.51 

601.44 

VZ 1 

466.29 

530.04 

Vi i 

444.44 

470.68 

V-THETA 1 

0.00 

0.00 

V-THETA 2 

391.00 

374.13 

ViPRI 1 

761.4 

B07.5 

VIPM 2 

492.5 

527.1 

VTHETA PR1 

-601,0 

-609.1 

V THETA PR2 

-212.2 

-236.9 

U 1 

601.03 

609.06 

u 2 

604.01 

611.02 

N 1 

0.4252 

0.4859 

N 2 

0.5243 

0.5340 

N ( PR J 1 

0.6942 

0.7401 

MPR) 2 

0.4359 

0.4680 

TURN 1 PR > 

26.705 

22.258 

UUBAR 

0.0696 

0.1011 

LOSS PARA 

0.0182 

0*0265 

OF AC 

0.5024 

0.4833 

EFFP 

0.8703 

0.8455 

EFF 

0.6659 

0.6407 

Inc i o 

-0.199 

-1.948 

OEVN 

10.373 

12.546 

P l 

14.719 

15.164 

P 2 

18.673 

10.027 

T 1 

518.700 

516.700 

T 2 

560.600 

558.050 


B6.90 

71*00 

49*50 

28.10 

33.962 

35.312 

37.137 

36.954 

0.000 

0*000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

375.66 

375*66 

375*66 

375.66 

499.90 

496.97 

473.32 

348*61 

375.66 

375.65 

375.63 

375.60 

499.90 

496*96 

473.29 

348.76 

0.00 

0.00 

0.00 

0*00 

0.00 

0.00 

0.00 

0.00 

0.3404 

0.3404 

0*3404 

0*3404 

0.4570 

0.4542 

0.4318 

0.3155 

0.0 

0.0 

0.0 

0.0 

0.3127 

0.3657 

0*5513 

1.3640 

-0.331 

-0*323 

-0.260 

0.071 

0.7211 

0.6822 

0*5250 

-0*1118 

0.0001 

0*0001 

0.0001 

O.OOQl 

-0.000 

-0.000 

-0*000 

-0.000 

15.625 

15.625 

15.625 

15.625 

15.249 

15.185 

14.962 

13,989 

518.700 

518.700 

510*700 

510.700 

510.700 

910.700 

518.700 

516*700 

65.00 

70.00 

50.00 

30.00 

34.007 

35.164 

36.706 

36*248 

0.000 

0.000 

0.000 

0.000 

37.205 

35.139 

38.115 

46.651 

40.549 

49.738 

52.086 

62.236 

2 T. 405 

27.376 

30.022 

30.362 

544.70 

542.67 

509.97 

372.05 

607.35 

639.70 

622.57 

547.45 

544.71 

542.64 

509.34 

371.34 

403.72 

523.11 

409.64 

375.45 

0.00 

0.00 

0.00 

0.00 

367.24 

368.17 

384. 14 

397.72 

822.9 

039*6 

844.5 

797.9 

544.9 

989*1 

565.0 

479*5 

-616.7 

“640.7 

-673*1 

-705.4 

-250.8 

-270.9 

-202.9 

-297.4 

616.75 

640.72 

673* 13 

705,39 

616.03 

639.05 

667.08 

695*11 

0.5000 

0.4980 

0.4666 

0.3377 

0.5404 

0.5706 

0.5538 

0.4822 

0.7553 

0.7705 

0.7727 

0,7227 

0.4646 

0.5255 

0.5032 

0.4224 

21*142 

22.361 

22*045 

23*613 

0*0920 

0*0400 

0*0902 

0.1164 

0.0242 

0*0111 

0.0274 

0.0312 

0.4705 

0*4331 

0.4759 

0.5654 

0.8023 

0.9684 

0*9503 

0.9487 

0.0706 

0*9673 

0.9405 

0.9467 

-2.029 

-2.304 

-1.117 

6.253 

12.771 

8*735 

6.811 

10.620 

15.249 

15*185 

14*962 

13*964 

10*939 

19.332 

19.098 

18.173 

518.700 

518.700 

518*700 

510.700 

556*410 

557.000 

550.200 

561.300 


12.00 

7.10 

3.00 

PCT SPAN 

60*321 

40.737 

41.065 

OlA 

0.000 

0.000 

0.000 

BETA 0 

0.000 

0*000 

0,000 

BETA 1 

375.66 

375.66 

375.66 

V 0 

290.33 

277.50 

246.77 

V 1 

375.57 

375*56 

375.56 

VZ 0 

290.25 

277.50 

246.70 

VZ 1 

0.00 

0*00 

0.00 

V-THETA 0 

0.00 

0.00 

0.00 

V-THETA 1 

0.3404 

0.3404 

0,3404 

M 0 

0.2610 

0.2502 

0.2221 

H 1 

0.0 

0.0 

0.0 

TURN 

1.6114 

1.6379 

1*7439 

UUBAR 

0.227 

0.261 

0.343 

U FAC 

-0.3250 

-0.372b 

-0.4651 

EFFP 

0.0001 

0.0001 

0.0001 

INC 10 

-0.000 

-0.000 

-0.000 

OEVN 

15.625 

15.625 

15.625 

P 0 

13.6B6 

13*654 

13.526 

P 1 

516.700 

510.700 

518.700 

T 0 

518.700 

510.700 

518*700 

T 1 

15.00 

10*00 

5.00 

PCT SPAN 

39.405 

39.791 

40.176 

01 A 

0.000 

0.000 

0.000 

BETA 1 

54*162 

50.321 

61.253 

BETA 2 

66.990 

68.066 

70.408 

BETA(PR) 1 

45.374 

47.533 

51.429 

BETA ( PR ) 2 

311.81 

290.92 

266.26 

V 1 

510.68 

508.05 

493.00 

V 2 

309-7* 

79A . TO 

264 ~54 

U1 1 

290.67 

266^54 

237 .29 

VZ 2 

0.00 

0.00 

0*00 

V-THETA 1 

413.54 

431.92 

432.59 

V-THETA 2 

793.5 

795.6 

769.5 

V (PR 1 1 

425.6 

395.4 

381*1 

VlPRl 2 

-729.7 

-737.0 

-743.2 

VTHETA PR 1 

-302.6 

-291.2 

-297.6 

VTHETA P#U 

729.66 

737.05 

743.23 

U 1 

716.13 

723.14 

730.15 

U 2 

0.2815 

0.2697 

0.2399 

N 1 

0.4464 

0*4431 

0.4293 

M 2 

0*7163 

0.7176 

0.7112 

NIPRI 1 

0.3722 

0.3449 

0.3314 

NIPRI 2 

21.560 

20.494 

10.959 

TURN < PR > 

0.1944 

0.2433 

0.2491 

UUBAR 

0.0474 

0*0576 

0.0550 

LOSS PARA 

0.6425 

0.6914 

0.7096 

DFAC 

0*0422 

0.8125 

0.7064 

EFFP 

0.6363 

Q .605 4 

0.7783 

EFF 

0.342 

5.795 

2.289 

INCID 

13*748 

14.394 

15*454 

OEVN 

13*686 

13.654 

13.526 

P 1 

17.737 

17.716 

17.599 

P 2 

518.700 

518.700 

518.700 

T 1 

566,400 

568.450 

570.750 

T 2 


PCT SPAN 

95*00 

90.00 

85.00 

OlA 

33.207 

33.564 

33*921 

BETA 2 

41.705 

38.249 

36.545 

BETA 2A 

2.700 

3.200 

3.340 

V 2 

509.01 

604.55 

617*04 

V 2a 

466.19 

472*54 

477.69 

VZ 2 

439.74 

474.76 

495.72 

VZ 2A 

465*67 

471*79 

476.05 

V-THETA 2 

391*67 

374.26 

367.42 

V-THETA 2A 

21.96 

26.38 

27.91 

H 2 

0.5211 

0.5369 

0.5495 

M 2A 

0*4003 

0.4150 

0*4203 

TURN 1 PR) 

39.005 

35.048 

33*193 

UUBAR 

0.0691 

0*0967 

0*1120 

LOSS PARA 

0.0232 

0.0329 

0.0305 

DFAC 

0.4201 

0.4144 

0*4155 

EFFP 

0.B330 

0.7762 

0.7491 

INC 1 D 

-6*462 

-5.139 

-3.746 

OEVN 

11*532 

14.512 

14*6*0 

P 2 

18.673 

10.027 

16*939 

P 2A 

18.455 

10.503 

10*544 

T 2 

560.600 

550.050 

556*410 

T 2A 

560.600 

550*050 

556*410 

UUBAR F$ 

0.C718 

0,0787 

0.0793 

P2 FS 

lti.682 

IB* 761 

18.015 

LOSS PARA FS 

i U.u24l 

0.G267 

0*0272 


70.00 

30*00 

30.00 

15.00 

34.992 

36*420 

37*046 

38*919 

35.103 

37*557 

46.492 

55.579 

3*250 

3.451 

3*451 

3.601 

439.70 

631*43 

549.03 

502*81 

532*63 

526.02 

450.08 

400.00 

522*75 

500.3* 

376.11 

204.06 

531*70 

524*69 

449*00 

390*69 

360*53 

304*73 

396*54 

414.54 

30.19 

31.45 

27.07 

25.10 

0.370* 

0.1622 

0*4044 

0*4392 

0*4705 

0*4630 

0.3935 

0*3470 

31*927 

34.009 

43*007 

51.934 

0*0636 

0*0344 

-0.0079 

-0*0145 

0*0227 

0*0120 

-0*0030 

-0*0057 

0.3550 

0*3740 

0*4429 

0*5132 

0*0161 

0.9000 

1*0217 

1.0345 

-2.040 

0*651 

10*423 

16.074 

14*225 

14*441 

15*115 

16*039 

19*332 

19*096 

10*173 

17.737 

19.000 

16*971 

16.195 

17*749 

357*000 

550.200 

561.300 

564.400 

557*000 

500.200 

561*300 

544*400 

0.C297 

0.0611 

0*0901 

0.0924 

19*197 

19.203 

10.464 

17,996 

0.C105 

0,0226 

0.0342 

0.0363 


10.00 

5*00 

PCT SPAN 

39.276 

39.433 

DIA 

60.915 

65*470 

BETA 2 

3.751 

2.151 

BETA 2 A 

*95.72 

476.94 

V 2 

386.34 

390*60 

V 2A 

240*67 

197.94 

VZ 2 

387.17 

389.91 

VZ 2A 

433.02 

433*73 

V-THETA 2 

25*38 

14.64 

V-THETA 2A 

0*4320 

0*4142 

N 2 

0*3360 

0*3373 

N 2A 

57*122 

43.277 

TURN (PR) 

0*0150 

-0.0480 

UUBAR 

0*0060 

-0*0197 

LOSS PARA 

0*5476 

0.5376 

DFAC 

0*9641 

1*1300 

EFFP 

17*750 

6*200 

INC ID 

14*426 

7.002 

OEVN 

17.716 

17.599 

P 2 

17*604 

17*695 

P 2A 

560*450 

570.750 

T 2 

560*450 

570.750 

T 2A 

0 * 1159 

0.1139 

UUBAR FS 

17.969 

17.959 

P2 FS 

0.0463 

0.0459 

LOSS PARA FS 
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Table A-6. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 87.36 Equivalent Rotor Speed - 3677, 76 Equivalent Weight Flow = 105, 62 

Tip Radial Distortion 


PCT SPAN 

96.80 

92.00 

86.90 

71.00 

49.50 

28.10 

12.00 

7.10 

3.00 

PCT SPAN 

D1A 

33*122 

33.529 

33.962 

35.312 

37*137 

38.954 

40.321 

40.737 

41.085 

dia 

BETA 0 

0.000 

0.000 

0*000 

0.000 

O.OOQ 

0.000 

0.000 

0.000 

0.000 

0t T A 0 

BETA t 

0*000 

0.000 

0.000 

0*000 

0*000 

0.000 

0.000 

0.000 

0*000 

BETA 1 

V 0 

*01**2 

401.52 

401*52 

401.52 

401.52 

401.52 

401.52 

401.52 

401.52 

V t> 

V 1 

*04.26 

516.91 

514.67 

508.25 

405.64 

358*79 

309.11 

30b .24 

309.61 

V 1 

V2 0 

401**2 

401.52 

401*52 

401.51 

401.49 

401.45 

401.42 

401*41 

401.41 

VZ 0 

VZ l 

504 .26 

518.91 

514.67 

508.25 

485.60 

356.73 

309.03 

308.14 

3u9.53 

VZ 1 

V-THETA 0 

0*00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

CJ.CC 

V-THfcTA D 

V-THETA 1 

0*00 

0.00 

0*00 

0.00 

0.00 

0.00 

0*00 

0*00 

0.00 

V-THETA 1 

M l> 

0.3644 

0.3644 

0.3644 

0.3644 

0.3644 

0.3644 

0.3&44 

0.3444 

0.3644 

M 0 

M 1 

0*4612 

0.4752 

0.4711 

0.4650 

0*4435 

0*3247 

0.2790 

0.2782 

0.2795 

M 1 

TURN 

0*0 

0.0 

D.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TURN 

UUbAR 

0.6709 

0.3525 

0.2671 

0.3215 

0*5466 

1.2990 

1.5483 

1.5949 

1.6570 

UUbAR 

DFAC 

-0.256 

—0. 292 

-0.202 

-0*266 

-0.210 

0.106 

0.230 

0.232 

u.229 

DFAC 

EFFP 

0.4715 

0.6669 

0.7179 

0.6638 

0.4605 

-0.1827 

-0.3481 

-0.3371 

-0.313b 

EFFP 

IMLIQ 

0.0001 

0.0001 

0.0001 

0*0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

INC ID 

DEVN 

-0*000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

DEV* 

P 0 

15.714 

15.714 

15.714 

15.714 

15.714 

15*714 

15.714 

15.714 

15.714 

P 0 

P 1 

14.790 

15.229 

15.346 

15*272 

14.961 

13.924 

13.582 

13.510 

13.432 

P 1 

T 0 

516,700 

516.700 

516.700 

516. 700 

518*700 

510.700 

516.700 

518.700 

518.700 

T 0 

T 1 

518.700 

518.700 

516.700 

518.700 

518.700 

518.700 

518. TOO 

516.700 

518.700 

T 1 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30*00 

15*00 

10.00 

5.00 

PCT SPAN 

01 A 

33.236 

33.621 

34.007 

35.164 

36.706 

38.248 

39*405 

39.791 

40. 176 

111 A 

BETA 1 

0.000 

0.000 

0.000 

O.DOO 

0.000 

0.000 

0.000 

0.000 

0.000 

BETA 1 

BETA 2 

35.698 

31.652 

30.003 

28.890 

30.205 

35.749 

40.290 

42.756 

47.130 

BETA 2 

BtTAlP*) 1 

46.434 

44.243 

44.114 

45.518 

48*643 

58.470 

62.876 

63. 110 

63.110 

BETA< PR \ 1 

BE T A < PR ) 2 

26.367 

26.310 

2 6.213 

25.49 2 

27.069 

35.279 

39.219 

41.951 

50.778 

BtlAlPk) 2 

V 1 

505.56 

552.33 

561.76 

555.64 

523.06 

383.70 

332.23 

332 *40 

334.98 

V 1 

V 2 

540.91 

569.33 

589.08 

626.58 

613.26 

530*53 

499.17 

477.85 

412.27 

V 2 

VZ 1 

505.46 

552.20 

561.69 

555.61 

523.22 

362.14 

330.04 

330.03 

332.79 

V2 1 

VZ 2 

439.25 

483.57 

510.13 

548.58 

529.34 

430.02 

380.04 

350.18 

260.02 

VZ 2 

V- THETA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-lHfTA 1 

V-THETA 2 

315.61 

300.43 

294.56 

302.71 

309.13 

309.55 

322.19 

323.77 

301.65 

V-THFTA 2 

V1PR1 1 

733.5 

770.9 

782*4 

793.0 

792*3 

731.6 

724.9 

730.6 

736.6 

V1PR1 1 

VIPR1 2 

490.3 

539.5 

568.6 

607.8 

599.1 

527.4 

491.5 

471.8 

443.5 

V<PHJ i 

V THE 1 A PHI 

-531.4 

-537. B 

-544.6 

-565.8 

-594.4 

-622.9 

-644.3 

-650.8 

-656.3 

VTHETA PR 1 

VTHETA PRZ 

—217.7 

-239.1 

-251.2 

-261*6 

-279.9 

-304.2 

-310.2 

-314.0 

-343.1 

VTHETA PR2 

U 1 

531.41 

537.80 

544*59 

565.75 

594.37 

622.06 

644.29 

660.01 

656.27 

U 1 

U 2 

533.34 

539.53 

545.72 

564*28 

589*03 

613*78 

632.34 

638.53 

644.72 

U l 

N 1 

0.4624 

0.5073 

0.5164 

0.5105 

0.4799 

0.3478 

0.3002 

0.3004 

0.3028 

* 1 

M 2 

0.4616 

0.5091 

0.5284 

0.5637 

0.5503 

0.4720 

0.4424 

0.4225 

0.3624 

M Z 

H1PR> 1 

0.6709 

0.7080 

0.7192 

0.7205 

0.7258 

0.6631 

0.6551 

0.6604 

0.0660 

Mi PR) 1 

HiPHi 2 

0.4365 

0.4624 

0.5100 

0*5468 

0.5375 

0*4692 

0.4355 

0-4171 

0.3896 

M{Pk> 2 

TURN (PH) 

20.063 

17.928 

17.699 

20. 025 

20.753 

23.140 

23.595 

21.096 

12.281 

T URN {PR ) 

UUbAR 

0.1469 

0.1459 

0.1147 

0.0552 

0*0625 

0.0332 

0.0679 

0.1054 

0.1503 

UUtJ Ak 

LOSS PARA 

0.0386 

0.0364 

0.0306 

0.0153 

0.0176 

0.0091 

0.0183 

0.0275 

0.0337 

LOSS PAhA 

UFAC 

0.4564 

0.4147 

0.3651 

0*3509 

0.3690 

0.4203 

0.4748 

0.5083 

0.5419 

DFAC 

EFFP 

0.7203 

0.7156 

0.7869 

0.9235 

0.9316 

0*9914 

0.9769 

0.9244 

0.7751 

EEEP 

IFF 

0.7145 

0.7101 

0*7826 

0.9216 

0.9298 

0.9911 

0.9763 

0,9222 

0.7695 

IFF 

INC 10 

-5.998 

-6.673 

-6.464 

-6.524 

-5*361 

2.479 

4.203 

0.816 

-5.041 

TNCtD 

OEVM 

11.217 

12.150 

11.579 

6.051 

4.659 

7.710 

7.594 

0.013 

14.803 

OtVH 

P 1 

14.790 

15.229 

15.346 

15.272 

14*961 

13*924 

13.582 

13.518 

13.432 

P 1 

P 2 

17.090 

17.432 

17.689 

IB. 106 

17.913 

16.983 

16.662 

16.469 

15.956 

P 2 

T 1 

510.700 

518.700 

51B.7O0 

518.700 

510*700 

518.700 

518.700 

518.700 

518.700 

T 1 

T 2 

549.300 

547.450 

546. 150 

546.750 

548.150 

549.250 

550,650 

551.350 

552.690 

1 c 


PCT SPAN 

95.00 

9D.00 

85.00 

70*00 

50.00 

30.00 

15.00 

10*00 

5.0D 

PCT SPAN 

UlA 

33.207 

33.564 

33.921 

34.992 

36.420 

37.648 

38.919 

39.276 

39.633 

UlA 

BETA 2 

35.935 

31.686 

29.509 

20.925 

29.671 

35.639 

41.121 

44.151 

49.351 

BETA 2 

BETA 2 A 

1.150 

1.760 

1.630 

0.800 

0.690 

3*321 

4.901 

3.301 

0.500 

BETA 2A 

V 2 

537*89 

572.16 

590.34 

626*56 

621*94 

532.79 

491.5b 

466*45 

398.99 

V 2 

V 2 A 

469.66 

496.40 

517.92 

574.36 

574.66 

504.03 

424.61 

404.35 

400.41 

V 2A 

VZ 2 

435*52 

486.07 

520.69 

546*31 

539.05 

432*64 

369*96 

334.36 

259.68 

V2 2 

VZ 2 A 

469.56 

496.15 

517*69 

574.24 

574*42 

502.88 

422.91 

403*33 

399.97 

VZ ck 

V-THETA 2 

315.67 

300.53 

294.70 

303.00 

309.60 

310.19 

322*97 

324.59 

302.45 

V-THETA 2 

V-THETA 2A 

9.43 

15*42 

14*73 

6*02 

8.92 

29.16 

36.26 

23.26 

3*49 

V-lHETA 2 A 

M 2 

0.4788 

0.5117 

0.5371 

0*5637 

0*5565 

0.4741 

0.4354 

0.4121 

0.3504 

H 2 

* 2A 

0.4158 

0.4411 

0*4616 

0.5 142 

0*5136 

0*4474 

0*3744 

0.355? 

0-3517 

fl 2 A 

TURN ( PR 1 

34.785 

29.905 

27*678 

26-119 

26*964 

32*266 

36.174 

40.799 

48.793 

TURN 1 PR > 

UUbAR 

0.0668 

0.0681 

0.0950 

0.0361 

0.0 

-0.0729 

0.0972 

0.0965 

-0.2099 

UUdAK 

LOSS PARA 

0.0225 

0*0300 

0.0327 

0.0135 

0*0 

-0.0260 

0.0384 

0.0366 

-0.0847 

LOSS PAkA 

DFAC 

0.3187 

0.30 22 

0*2956 

0*2510 

0.2556 

0.2562 

0.3684 

0.3932 

0*3004 

DFAC 

EFFP 

0.7430 

0.6776 

0*6604 

0.7903 

1.0000 

1.6272 

0.6427 

0.6361 

-26.6366 

EFFP 

INCIO 

-14.232 

-11*702 

-10*761 

-9.105 

-6*633 

-0.228 

2.413 

0.970 

-9*053 

INC ID 

DEVH 

9.982 

13.092 

12.940 

11*775 

11.902 

14.965 

17*336 

15.978 

5.354 

OEVM 

P 2 

17*090 

17*432 

17*669 

16*106 

17*913 

16.963 

16.662 

16*469 

15.956 

P 2 

P 2A 

l*-924 

17.181 

17.389 

17.972 

17.913 

17.159 

16.464 

16.294 

16.229 

P 2 A 

T 2 

549*300 

547.450 

546.150 

546*750 

546. 150 

549.250 

550*650 

551.350 

552*690 

T 2 

T 2 A 

349.300 

547.450 

546*150 

546*750 

546*150 

549*250 

550.650 

551.350 

552*690 

T 2 A 

UUBAR FS 

0.1368 

0.1325 

0*0804 

0.0255 

0.0193 

0.0737 

0.U17 

0.1531 

3*1420 

UUbAR FS 

P2 F5 

17.291 

17.47B 

17.63a 

1 B .060 

17*980 

17.365 

16.767 

16*590 

16*469 

P2 FS 

LOSS PARA 

FS 0. -460 

0.0349 

0*0276 

0.0090 

0*0500 

0.0283 

0.0559 

0.0612 

J.0573 

LOSS PARA 
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Table A-6. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 88.49 Equivalent Rotor Speed = 3725,25 Equivalent Weight Flow ^ 97.85 

Tip Radial Distortion 


INLET 



PC T SPAN 

96*80 

92.00 

86.90 

71.00 

49.50 

28.10 

12.00 

7.10 

3.00 

PCT SPAN 


0IA 

33.122 

33*529 

33*962 

35.312 

37*137 

38*954 

40.321 

40.737 

41.085 

01 A 


BETA 0 

0.000 

0.000 

0.000 

0*000 

0.000 

0.000 

0.000 

0.000 

0.000 

BETA 0 


BETA 1 

0.000 

0*000 

0.000 

0.000 

0*000 

0.000 

0.000 

0.000 

0.000 

BETA 1 


V 0 

371.51 

371*51 

371*51 

371.51 

371.51 

371*51 

371.51 

371.51 

371*51 

V 0 


V 1 

460*55 

466.62 

483*85 

472*68 

454.70 

337.66 

279.64 

264.14 

240.87 

V 1 


VZ 0 

371.51 

371*51 

371*51 

371.50 

371*46 

371.45 

371.42 

371.41 

371.41 

VZ 0 


VZ l 

460.55 

466.62 

483.85 

472.67 

454.67 

337.60 

279.57 

264.07 

240.80 

VZ 1 


V-THETA 0 

0.00 

0*00 

0.00 

0*00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 0 


V-THETA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 1 


M 0 

0.3365 

0.3365 

0.3365 

0.3365 

0.3365 

0.3365 

0.3365 

0.3365 

0.3365 

N 0 


N 1 

0.4197 

0.4444 

Q.4418 

0.4312 

0*4142 

0.3052 

0.2521 

0.2379 

0.2L6B 

H 1 


TURN 

0.0 

0.0 

0.0 

0.0 

0*0 

0.0 

0.0 

0.0 

0.0 

TURN 


UU0AR 

0.6716 

0.3376 

0.2925 

0.3737 

0.5545 

1.3036 

1.5924 

1.6647 

1.7459 

UUBAR 


OFAC 

-0.240 

-0*310 

—0.302 

-0.272 

-0.224 

U. 091 

U.247 

0.289 

Ci • 352 

UFAC 


EFFP 

0.4517 

0.6693 

0.7138 

0.6335 

0.4810 

-0.1535 

-0.3649 

-0.4098 

-0.4701 

EFFP 


INCIO 

0.0001 

0.0001 

0.0001 

0*0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

INCIO 


□ EVH 

-0.000 

-0.000 

-0.000 

-0*000 

-0.000 

-0,000 

-0.000 

— O. 000 

-0.000 

DfcVft 


P 0 

15.581 

15 . 50 1 

15.581 

15.581 

15.581 

15-581 

15*581 

15.581 

15.501 

P 0 


P I 

1%. 792 

15.184 

15.237 

15.142 

14.930 

14.050 

13.710 

13.626 

13.530 

P I 


T 0 

518*700 

516.700 

516.700 

510*700 

518.700 

516.700 

518.700 

516.700 

518.700 

T 0 


T I 

518.700 

516.700 

618.700 

518.700 

518.700 

518.700 

518*700 

510.700 

518.700 

T 1 

ROTOR D 

PCT SPAN 

95.00 

90.00 

86.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


OtA 

33 .236 

33.621 

34.007 

35. 164 

36.706 

36.2*8 

39*405 

39.791 

40.176 

D1A 

KOTOR ~ C • t # 

beta 1 

0.000 

O.DOO 

0.000 

0.000 

0.000 

0.000 

o.ooo 

0.000 

0.000 

BETA 1 

ROTOR -T.E. 

BETA 2 

39.396 

35*554 

33.974 

32*406 

34.092 

40 • 8 62 

46.17? 

49,667 

54.000 

BETA 2 


BETAtPlO 1 

49.366 

46.520 

46.344 

40.070 

50.943 

60.340 

65.443 

66.819 

68.776 

BETA(PR) 1 


BETA ( PR > 2 

26.298 

26.102 

25.966 

25.900 

28.908 

36.351 

41.263 

*5.191 

49.229 

8 ETA < PR ) 2 


V 1 

461.67 

516.69 

526.40 

514.75 

409.13 

360.74 

300.16 

284.30 

259.05 

V 1 


V 1 

531.43 

557.64 

574.21 

603.77 

586.42 

513.99 

482.70 

450.15 

438.63 

V 2 


VZ I 

461.56 

516. SB 

526.33 

514.72 

488.53 

359.26 

298.20 

282.26 

250.16 

VZ 1 


Vi - 

410.65 

453.66 


5v9#£7 

-»d5.44 

JlCO.l i 

533. f i 

296.06 

257.50 

VZ 2 


V-THETA 1 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THETA 1 


V-THETA 2 

337.29 

324.23 

320.87 

324.27 

328.37 

336.03 

347.71 

348.72 

354.42 

V-THETA 2 


VtPR > 1 

709.1 

750.6 

762.5 

770.3 

775.7 

726.0 

718.3 

717. V 

713.7 

V ( PR 1 1 


ViPRl 2 

458.1 

505.2 

529.7 

566.2 

554.8 

482.6 

444,6 

420. V 

394.9 

V ( PR | 2 


VTHETA PR I 

-538.3 

-544.7 

-551*6 

*573.1 

-602 * Q 

-630.9 

-652.6 

-659.2 

-069.7 

VTHETA PtU 


VTHETA PR2 

-202.9 

-222.3 

-231.9 

-247.3 

-266.1 

-285.7 

-292.8 

-290.1 

-298.6 

VTHETA PR2 


U 1 

538.27 

544.75 

551.62 

573 . ue> 

602.03 

630.90 

652.61 

659.2 2 

664.74 

U 1 


U 2 

540.23 

546.49 

552.76 

571.57 

596.64 

621.71 

640.51 

646.78 

653.09 

U 2 


M 1 

0.4208 

0.4730 

0.4023 

0.4712 

0.9460 

0.3265 

0.2706 

0.2563 

0.2340 

* I 


H 2 

0.4724 

0.4976 

0.5137 

0.5414 

0.5242 

0.4570 

0.4262 

0.4032 

0.38 49 

ft 2 


M(PR> I 

0.6463 

0.6674 

0.6967 

0.7051 

0.7085 

0.6579 

0.6401 

0.6472 

0.6920 

ft 1 PR ) 1 


KfPR) 2 

0.4072 

0.4508 

0.4738 

0.5076 

0.4959 

0.4291 

0.3927 

0*3704 

0.3465 

ft ( PR ) 2 


Turn (pr) 

23.084 

20*414 

20.376 

22*169 

22.014 

23*942 

24.128 

21.582 

19.521 

TURN ( PR ) 


uubar 

0-1245 

0.1271 

0.0975 

0.0360 

0.0669 

0.0619 

0.0992 

0.1357 

0.1686 

UUBA H 


LOSS PARA 

0.0323 

0.0335 

0.0260 

0.0102 

0.0189 

0*0168 

0.0259 

0.0335 

0.0391 

LOSS PARA 


pfac 

0.4920 

0.4540 

0.4304 

0.3944 

0.4206 

0.4904 

0.5473 

0 .5825 

0.6210 

OFAC 


EFFP 

0.8123 

0.8082 

0.860B 

0.9992 

0.9671 

1.0051 

0.9610 

0.0944 

0.8491 

EFFP 


EfF 

0.8070 

0*8036 

0.8700 

0.9992 

0.9662 

U0877 

0.9598 

0.B91Z 

0.0446 

EFF, 


INC ID 

-3.045 

-4.396 

-4.235 

-3,973 

-3.061 

4.353 

6.780 

4.542 

0.649 

INcio V 


OEVM 

11*146 

11.942 

11.332 

7-259 

5*698 

8.790 

9.638 

12.052 

13.253 

OfcVft 


P 1 

14.792 

15.184 

15.237 

15.142 

14.930 

14.050 

13.710 

13.626 

13.530 

p 1 


P 2 

17.496 

17*793 

17.994 

18.344 

18.132 

17.350 

17.029 

16.017 

16.669 

P 2 


T l 

510.700 

518.700 

516.700 

518.700 

516.700 

518*700 

510.700 

518.700 

516.700 

T 1 


T 2 

550.250 

548.600 

547.450 

547.950 

549.350 

5 48 i 400 

553.230 

554.770 

556.420 

T 2 

STATCR D 

PCT SPAN 

95.00 

90.00 

05.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


0 1 A 

33.207 

33.564 

33.921 

34.992 

36*420 

37.848 

38.919 

39.276 

39.633 

01 A 

STaTOR— L it* 

BETA 2 

39.666 

35.375 

33.411 

32.527 

33.634 

40*755 

47.200 

51.438 

56.943 

BETA 2 

iT A TOk — T *E« 

BETA 2A 

1.400 

2.360 

2-400 

1,950 

1*930 

4*051 

4.841 

3.651 

2.401 

BETA 2A 


V 2 

528.50 

560*26 

583.04 

603.77 

594.40 

516*17 

475.43 

447.42 

424.25 

V 2 


V 2A 

439.85 

458.40 

474*10 

529-48 

529.34 

456*45 

>80.24 

371*52 

360.59 

V 2A 


VZ 2 

406.83 

456.81 

486.67 

500*97 

494.67 

390.72 

322.76 

278*70 

231.20 

VZ 2 


VZ 2A 

439. T2 

458.00 

473.73 

529.10 

520*67 

455.04 

386.54 

370.35 

367.07 

VZ 2A 


V-THETA 2 

337.35 

324.34 

321.03 

324.58 

329.07 

336*72 

340.56 

349.60 

355.36 

V-THETA 2 


V-THETA 2A 

10.75 

18.08 

19.85 

18.02 

17*02 

32*22 

32.74 

24*93 

15.42 

V-THETA 2A 


H 2 

0.4696 

0.5000 

0*5220 

0.9414 

0.5310 

0*4590 

0*4195 

0.3935 

0.3719 

ft 2 


ft 2A 

0.3082 

0.4058 

0.4207 

0.4716 

0.4708 

0.4040 

0*3406 

0*3251 

0.3220 

H 2A 


TURN (PR) 

38,266 

33.014 

31.009 

30*571 

31*686 

36*671 

42.313 

47*538 

54*490 

TURN (PR 1 


UUBAR 

€.0389 

0.0911 

0.1067 

0*0432 

-0.0053 

-0.0341 

0.0764 

0*0343 

—0.0419 

UUBAR 


LOSS PARA 

0.0131 

0.0310 

0*0367 

0.0153 

-0.0020 

-0*0131 

0.0302 

0.0137 

-0.0169 

LOSS PARA 


UFAC 

0.3760 

0.3676 

0.3640 

0.3039 

0*3040 

0.3441 

0.4483 

0*4617 

0.4564 

OFAC 


EFFP 

0.8839 

0*7489 

0.7219 

0.0335 

1*0230 

1.1420 

0*7055 

0*0963 

1.1610 

EFFP 


INCIO 

-10.501 

— 8.013 

-6*880 

-9*504 

-3.071 

4.866 

0*492 

0*267 

-2.256 

INCIO 


UEVft 

10.232 

13.672 

13*710 

12*925 

12*942 

15.714 

17.279 

16.528 

7.252 

DtVft 


P 2 

17.496 

17*793 

17.994 

10.344 

18*132 

17.358 

17.029 

16.817 

16*669 

P 2 


P 2A 

17.400 

17.538 

17.669 

10.201 

16.149 

17.433 

16.001 

16.759 

16*732 

P 2A 


T 2 

550.250 

548.600 

547.450 

547.950 

549,350 

>40.400 

553.230 

>54*770 

556*420 

T 2 


T 2A 

550.230 

548.600 

547.350 

547.950 

549.350 

>40.400 

>53.230 

534.770 

>56*420 

T 2A 


UUBAR FS 

U.U992 

0.0716 

o *u 75 e 

0-0289 

0.0237 

0,0652 

0,0959 

0,0932 

0.0773 

UUBAR FS 


P2 FS 

17.659 

17.733 

17*892 

IB. 295 

16.226 

17.606 

17.071 

16.928 

16.664 

P2 FS 


LOSS PARA FS 

! 0.0334 

0.0243 

0.0261 

0.0102 

0.0069 

0,0250 

0.0379 

0,0372 

0.0312 

LOSS PARA 
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Table A-6. Blade Element Performance (Continued) 

Stage D t Rotor D - Stator D 

. _ . , Calculations Using Translated Values 

ere ent Equivalent Rotor Speed = 89. 54 Equivalent Rotor Speed = 3769, 57 Equivalent Weight Flow - 90. 04 

Tip Radial Distortion 


INLET 


KOTDR u 

ROTOR -L . E. . 
ROTOR — T * E * 


STATOR u 

SIATOR-L.k . 
STAT0«-T.e. 


PCT SPAN 

9b. eo 

OlA 

S3. 122 

BETA 0 

0.000 

BETA 1 

0.000 

V 0 

3*2.49 

V I 

*23-95 

VZ 0 

342.49 

VI 1 

423.95 

V— THETA 0 

0.00 

V-THETA 1 

0.00 

H 0 

0.3097 

H 1 

0.3653 

TURN 

0.0 

UUBAR 

0. bi77 

OF AC 

—0.236 

EFf P 

0.4696 

INCIO 

0.0001 

DEVH 

-u.ooo 

P 0 

15.416 

P l 

14.605 

T 0 

516.700 

T 1 

5 IB .700 

PCT SPAN 

95.00 

dia 

33.236 

BETA 1 

0.000 

BETA 2 

41.698 

BE T A 1 PR ) l 

52.045 

BETAIPK) 2 

26.197 

V 1 

424.95 

V 2 

528.69 

VZ 1 

424.86 

VZ 2 

393.31 

V-THETA 1 

0.00 

V-THETA 2 

353.05 

VI PR) 1 

690.8 

VlPfc) 2 

438.6 

VTHETA PRI 

—5*4.7 

VTHETA PR2 

— 1 V3. 6 

U 1 

5*4.66 

U 2 

546.65 

H 1 

0.3863 

H 2 

0.4668 

NIPft) l 

0.6279 

Ml PR) 2 

0.3889 

TURN I PR ) 

25.844 

UUBAR 

0 .093 7 

LOSS PARA 

0.0244 

OFAC 

0.513* 

EFFP 

0.8489 

IFF 

0.8448 

INCIU 

-0.387 

OfcVM 

11.046 

P l 

14.B05 

P 2 

17.869 

T i 

518.700 

T 2 

552.600 


PCT SPAN 

95.00 

DJA 

33.207 

BETA 2 

42.190 

BETA 2A 

2.400 

V 2 

525.78 

V 2A 

422.21 

VZ 2 

389.56 

VZ 2A 

421.84 

V-THETA 2 

353.11 

V-THETA 2A 

17.68 

H 2 

0.4661 

H 2A 

0.3714 

TURN IPR ) 

39.790 

UUBAR 

0.0420 

LOSS PARA 

0.0141 

DF AC 

0.4119 

EFFP 

0.8912 

INCIO 

-7.977 

UEVN 

11*232 

P 2 

17.869 

P 2A 

17.765 

T 2 

552.600 

T 2A 

552.600 

UUBAR FS 

;.v66i 

P2 FS 

17,932 

LOSS PARA FS 

C.^222 


92.00 

86.90 

33.529 

33.962 

0.000 

0.000 

0.000 

0.000 

342.49 

342.49 

442.22 

441.86 

342.49 

342.49 

442.22 

441.86 

0.00 

0.00 

0.00 

0.00 

0.3097 

0.3097 

0.4025 

0.4021 

0.0 

□ .0 

0.3427 

0. 2898 

-Hi. 291 

-0.290 

0.6691 

0.7046 

0.0001 

0.0001 

-0.000 

-0. 000 

15.418 

15.418 

15.076 

15.131 

518.700 

518.700 

5TB. 700 

5 IB. 700 

90.00 

85.00 

33.621 

34.007 

0.000 

0.000 

38.563 

37.491 

49.660 

49.380 

27.112 

27.625 

468.24 

4T8.81 

540.22 

546.31 

460.14 

478.75 

422.39 

433.46 

0.00 

0.00 

336.74 

332 .49 

723.3 

735.4 

474.6 

489.2 

-551.2 

-55b. 2 

-216.3 

-226.8 

551.23 

558. IB 

553.00 

559.34 

0.4270 

0.4370 

0.4804 

0.4867 

0.6595 

0.6712 

0.4220 

0.4359 

22.544 

21.753 

0.0979 

0.0878 

0.0255 

0.0231 

0.4806 

0.4691 

0.8522 

0.9033 

0.8484 

0.9008 

-1 .256 

-1.198 

12.952 

12.991 

15.078 

15.131 

18.016 

16.111 

518.700 

518.700 

550.600 

549.050 


90 .00 

85.00 

33.564 

33.921 

38.359 

36.674 

3.200 

3.190 

542.81 

554.41 

429.71 

441.11 

425.63 

443.49 

429.03 

440.41 

336.85 

332.66 

23.98 

24.54 

0.4628 

0.4943 

0.3789 

0.3898 

35.159 

33.682 

0.08)0 

0*0791 

0.0275 

0.0272 

0.4048 

0.3959 

€.8011 

0.8032 

-5.029 

-3.417 

14.512 

14.500 

18.016 

IB. Ill 

17.801 

17.890 

550.600 

549.050 

550.600 

549.050 

0.0775 

C .365 2 

15*006 

10.069 

0.0263 

0.0224 


71.00 

49. 5D 

35.312 

37.137 

0.000 

0.000 

0.000 

0.000 

342.49 

342.49 

437.46 

414.09 

342.49 

342.47 

437.46 

414.06 

0.00 

0.00 

0.00 

0.00 

0.3097 

0.3097 

0.3980 

0.3761 

0.0 

0.0 

0.3321 

0.5331 

—0.277 

-0.209 

0.6638 

0.4715 

0.0001 

0.0001 

-O.OOu 

-0.000 

15.418 

15.416 

15.069 

14.869 

518.700 

518.700 

5 18. 70 D 

516.700 

70.00 

50.00 

35.164 

36,706 

0. 000 

0.000 

35.684 

38,101 

50.686 

53.937 

28.144 

30.916 

474.89 

444.20 

568.26 

554.95 

474.86 

443.65 

461.56 

436.54 

0,00 

0.00 

331.47 

342.31 

74 9.5 

754.0 

523.5 

509.1 

-579. V 

-609.2 

-246.9 

-261.4 

579.68 

609.21 

578.37 

603.73 

0-4333 

0.4043 

0.5071 

0.4941 

0.6638 

0.6863 

0.4671 

0.4532 

22.542 

23.002 

0.0509 

0.0868 

0.0130 

0.0240 

0.4375 

0.4704 

0.9685 

0.9640 

0.9676 

0.9629 

-1*357 

-0.066 

9.503 

7.705 

15.089 

14. 889 

18.341 

16.205 

518.700 

516.700 

549.450 

550.550 


70.00 

50.00 

34.992 

36.420 

35.729 

37.597 

2*920 

3.100 

568.26 

562.16 

479.98 

473.10 

461.23 

445.23 

479.29 

472.25 

331.78 

342.83 

24.45 

25.58 

0.5071 

0.5008 

0.4252 

0.4184 

32.603 

34.479 

0.0409 

0.0231 

0.0145 

0.0085 

0.3460 

0.3682 

0.8711 

0.9285 

-2.302 

0.691 

13.895 

14.111 

16.341 

18.205 

16.221 

18.139 

549.450 

550.550 

549.450 

550.550 

0.0408 

0.0509 

18.341 

18*209 

0 ■ C 1 44 

0.0187 


26.10 

12.00 

38.954 

40.321 

0.000 

O.OOU 

0.000 

0.000 

342.49 

342.49 

311.15 

261.78 

342.44 

342.41 

311.10 

261.71 

0.00 

0.00 

0.00 

0.00 

0.3097 

0.3097 

0« 2609 

0.235b 

0.0 

0.0 

1.2947 

1.5063 

0.092 

0.236 

-0.1556 

-0.3751 

0,0001 

0.0001 

-0.000 

-0.000 

15.41b 

15*416 

14.134 

13.924 

518.700 

518.700 

518.700 

510.700 

30.00 

15.00 

38 . 240 

39.405 

0.000 

0.000 

46.261 

53.209 

62.615 

67.099 

36.840 

44.130 

332.05 

200.82 

507.63 

469.60 

330.70 

276.97 

350.63 

200.91 

0.00 

0.00 

366.41 

375.63 

719.6 

717.6 

436.7 

392.0 

-636.4 

-660.4 

-262.7 

-272.5 

638.41 

660.37 

629.10 

648.13 

0.3001 

0.2531 

0.4491 

0.4 126 

0.6503 

0.6469 

0. 306 1 

0.3444 

25.734 

22.926 

0.1060 

0. 1895 

0.0265 

0.0472 

0.5604 

0*6337 

0,9963 

0.8543 

0.9962 

0.8498 

6.633 

8.4*4 

9.278 

12.504 

14.134 

13.924 

17.670 

17.271 

518.700 

516.700 

553.000 

557.450 


30.00 

15.00 

37 . 848 

38.919 

46.113 

54.526 

3.751 

4.201 

509.76 

462.62 

411.06 

370.51 

353.17 

268.30 

409.93 

369.22 

367.17 

376*54 

24.87 

27.12 

0.4511 

0 .4062 

0.3612 

0.3235 

42.329 

50.283 

0.0410 

0.0057 

0.0158 

0.0022 

0.4520 

0.5002 

0.6917 

0.9853 

10.244 

13.823 

15.413 

16.439 

17.670 

17.271 

17.376 

17.261 

553.000 

557.450 

553.CKMJ 

557.450 

0.0887 

0.0929 

17.791 

17.450 

0*0341 

0*0358 


7.10 

3. DO 

40.737 

41.085 

0.000 

0.000 

0.000 

0.000 

342 .49 

342.49 

241.02 

ZlO.lo 

342.40 

342.40 

241.76 

210. 10 

0.00 

0.00 

0.00 

0 .00 

0.3097 

0.309? 

0.2176 

0.1869 

0.0 

0.0 

1.5003 

1.6967 

0.294 

0.38b 

-0.4546 

-0.6625 

0.000) 

0.0001 

-0.000 

-u.ooo 

15.418 

15.416 

13.051 

13.735 

518.700 

510.700 

518.700 

518.700 

10.00 

5. 00 

39.791 

40.176 

0.000 

0.000 

57.355 

60.662 

68.638 

71.503 

46.717 

50*671 

260.08 

226.51 

463.0o 

450.00 

258.23 

225.03 

249.53 

220.30 

0.00 

0.00 

389.52 

391.94 

716.0 

709.0 

364 ■ ti 

340.1 

-667.1 

-672.7 

-265.0 

—26 B « 9 

667.06 

672.05 

654.47 

6 60 .61 

0.2342 

0.2037 

0.4062 

0.3936 

0.644d 

0.6304 

0.3198 

0.3045 

22.085 

20.019 

0.2303 

0.236V 

0.0554 

0.0532 

0.6797 

0.7034 

0.832b 

0.0093 

0.8276 

0.6032 

6.571 

,1.390 

13.578 

14.696 

13.851 

13.735 

17.208 

17.124 

518.700 

518.700 

558.000 

560.700 


10.00 

5.00 

39.276 

39.633 

59.766 

64.619 

4.101 

3.001 

452.21 

435.14 

35B.21 

356.12 

227.60 

186.44 

356.90 

355.26 

390.50 

392.99 

25.60 

10.62 

0.3963 

0.3802 

0.3121 

0.3097 

55.621 

61.575 

0.0178 

-0.0290 

0.0071 

-0.0117 

0.5326 

0.5308 

0.9551 

1.0829 

16.599 

5.420 

16.7T7 

7*652 

17.208 

17.124 

17.177 

17.172 

550.000 

560.700 

550.000 

660.700 

0*1060 

0.1089 

17.387 

17*376 

0*0431 

0.0439 


PCT SPAN 
OJA 

bt Ta 0 
bETA 1 

V U 

V I 
VI 0 
VZ 1 

V— THE TA o 
V-THETA 1 
H O 
M 1 
TURN 
UUbAR 
UFAC 
EFPP 
INCIU 
DfcVM 
P 0 
P 1 
T Q 
T 1 


PCT SPAN 
OJA 

BETA 1 
btTA i 
BETA ( PR ) 1 
BETA! PR) 2 

V 1 

V 2 
VZ I 
VI 2 

V-THFTA 1 
V-THETA 2 
VI PR I \ 
VlPkJ 2 
VTHETA PR 1 
VTHETA Pft 2 
U 1 
U 2 
M 1 
M 2 

HI PR) L 
MIPft) 2 
TURNIPK) 
UUBAR 
LOSS PARA 
OF AC 
EFFP 

«cli. 

UEVM 
P 1 
P 2 
T 1 
T 2 


PCI SPAN 
DJA 
BETA 2 
BETA 2A 

V 2 

V 2A 
VI 2 
VI 2 A 
V-THfcTA 2 
V-IHEIA 2A 
H 2 

N 2A 

TURN I PR ) 

UUbAR 
LOSS PARA 
OF AC 
EFFP 
INCIO 
DfcVM 
P 2 
7 2A 
T 2 
T 2A 

UUBAR FS 
P2 FS 

LUSS PARA FS 
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Table A-6. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 70.73 Equivalent Rotor Speed = 2977. 76 Equivalent Weight Flow = 85.36 

Tip Radial Distortion 


INLET 



PCI SPAN 

96*60 

92.00 

86.90 

71.00 


0IA 

33 9 &22 

33.529 

33.962 

35.312 


BETA 0 

0*00(3 

0.000 

0.000 

0.000 


BETA l 

0,000 

0.000 

0.000 

0.000 


V 0 

326.69 

324.69 

324.69 

324.69 


V 1 

390.36 

411.32 

412.20 

403.24 


VZ 0 

324.68 

324.69 

324.69 

324.68 


VZ 1 

390.36 

411.32 

412.20 

403.23 


V-THETA O 

0.00 

0.00 

0.00 

0.00 


V-THETA 1 

0.00 

0.00 

0.00 

0.00 


8 0 

0.2933 

0.2933 

0.2933 

0.2933 


H 1 

0.3540 

0.3735 

0.3743 

0.3660 


TURN 

0.0 

0.0 

0.0 

0,0 


UUbAR 

0.6329 

0.3335 

0.2748 

0.3335 


Of AC 

-0.202 

-0.267 

-0.270 

-0.242 


EFFP 

0.6168 

0.6522 

0.6976 

0.6270 


INC J D 

0.0001 

0.0001 

Cl. 0001 

0.0001 


DEV8 

-0.000 

-0.000 

-0.000 

-o.oou 


P 0 

15.336 

15.335 

15.335 

15.335 


P 1 

14.772 

15.036 

15.090 

15.038 


T 0 

518.700 

516.700 

516.700 

516.700 


T l 

516.700 

518.700 

516. 700 

510.700 

ftOTLK D 

PC T SPAN 

95.00 

90.00 

65.00 

70.00 


E>1 A 

33.236 

33.621 

34.007 

35.164 

fcGTUA — L - 1 , 

beta 1 

0.000 

U.000 

0.000 

0,000 

H L T Lk - 1 »t • 

BETA 2 

36.747 

31.546 

29.736 

28.609 


BE TA ( PR ) 1 

47.725 

45.048 

44.699 

46.370 


BETA ( PR) 2 

25.724 

25.015 

25.096 

25.534 


V 1 

391.25 

434.81 

445.65 

436.57 


V 2 

467.13 

*74.41 

469.48 

506.15 


VZ 1 

I V 

4Jt ft ? I 

4*5.60 



VZ 2 

367.36 

40 *. 28 

425.01 

445.76 


V-THETA 1 

0,00 

0.00 

0.00 

0.00 


V-THETA 2 

256.63 

248.19 

242.60 

243.93 


VfPM t 

561.6 

1 15.4 

626.9 

632.6 


V ( PR | 2 

*07.8 

446.2 

469.3 

494.0 


VTHETA PR 1 

-430.3 

-435.4 

-440.9 

-450.1 


VI HE IA PR 2 

-177,0 

-168.7 

-199.1 

-212.9 


U l 

630.27 

435.44 

440.94 

458.0/ 


U 2 

631.83 

436.64 

4*1.85 

456.68 


8 1 

0.3568 

0.3955 

D.*u5T 

0.3972 


M l 

0.3993 

0.4251 

0.4395 

0.4569 


MCPR1 1 

0.527* 

0.5597 

0.5707 

0.5757 


M|PR> 2 

0.3662 

0.3998 

0.4214 

0*4442 


TURN ( PR 1 

21.997 

20.028 

19.600 

20.843 


UUbAR 

0.1169 

0.1229 

0.0B64 

0.0354 


LOSS PARA 

0 .0305 

0.0327 

0.0232 

0.009B 


UFAC 

0.6259 

0.3934 

0.3665 

0.3377 


EFFP 

0.7699 

0.7867 

0,6613 

0.9909 


E FF 

0.7665 

0.7638 

0*6 796 

0.99OB 


INC 10 

-4.707 

-6.B68 

-5. 880 

—5. 664 


utVH 

10.575 

10.856 

10.462 

6.693 


P l 

1*.?72 

15.036 

15.090 

15.036 


P 2 

16.343 

16.55 1 

16.697 

16.685 


T l 

516.700 

518,700 

518.700 

518.700 


T 2 

536.520 

537.080 

536.000 

536,320 

SlATbk 0 

PCI SPAN 

95.00 

90.00 

05.00 

70.00 


01A 

33.207 

33.564 

33.921 

34-992 

S fATLK-L.l . 

BETA 2 

34.456 

31.399 

29.303 

20.724 

SIATUR-T.L . 

BETA 2 A 

1.400 

1.450 

1.400 

0.700 


V 2 

444.85 

4/6.55 

496.35 

5Clh. 1 5 


V 2A 

389.39 

413.75 

435.17 

473, OB 


VZ 2 

364.59 

*06.75 

432.82 

445.54 


V L 2A 

364.27 

413.61 

435.02 

472.97 


V-THtTA 2 

254.87 

240.27 

242.92 

244,17 


V-THETA 2 A 

9.51 

10.47 

10.63 

5.70 


M 2 

0.3972 

0-4271 

0.4460 

0,4569 


N 2A 

0 . J464 

0.3691 

0.3892 

0.4241 


TURN < PR I 

33.556 

2V.946 

27.902 

20.016 


UUBAR 

0.0868 

u. 1017 

O.U082 

0,0232 


LOSS PARA 

0.0292 

0.0346 

0.0303 

0.0082 


OF AC 

0.3105 

0.3016 

0.2845 

0.2361 


t FF P 

0.o509 

0.614b 

0.6471 

0.8407 


JNCID 

-15.211 

-11.409 

-I0.9b7 

-9*306 


OEVR 

iO.232 

12.762 

12.710 

11.675 


P 2 

16.343 

16.551 

16.697 

16.865 


P 2 A 

16.197 

16.353 

16.510 

16.633 


T 2 

536.520 

537.080 

536.000 

536.320 


T 2 A 

536.520 

537.080 

536.000 

536.320 


UUBAR FS 

0.1353 

0. 1046 

0*0185 

0.0)72 


P2 FS 

16.437 

16.557 

16.69* 

16.91* 


LOSS PARA FS 

0.0455 

0,0355 

0*0)04 

0.01)1 


49.50 

28.10 

12.00 

7.10 

3.00 

PCT SPAN 

37.137 

38.954 

40.321 

40.737 

41,085 

OJA 

O.OOQ 

0.000 

0.000 

0.000 

0.000 

BETA 0 

0.000 

0.000 

o.oou 

o.oou 

0.000 

BETA 1 

324.69 

324.69 

324.69 

324.69 

324.69 

V 0 

383,78 

285.84 

235.51 

227.27 

206.03 

V l 

324.66 

324*63 

324.60 

324.60 

324.60 

VZ 0 

383.75 

285.80 

235.45 

227.21 

205. 9b 

VZ 1 

0.00 

0.00 

D.OC 

0.00 

0.00 

v-theta 0 

0.00 

0.00 

D.00 

0.00 

0.00 

V-THETA 1 

0.2933 

0.2933 

0.2933 

0.2933 

U-2933 

M 0 

0.3479 

0-2577 

0.2119 

0.2044 

0.1852 

H 1 

0.0 

0*0 

0.0 

0.0 

0.0 

TORN 

0.5390 

1.2552 

1.5077 

1.5605 

1.6603 

UUbAR 

— 0 .182 

0.120 

0.275 

0.300 

0.365 

OF AC 

0.4306 

-0.2180 

-0.4510 

-0.*762 

-0.5*71 

EFFP 

0,0001 

0.0001 

0.0001 

0.0001 

0.0001 

INC ID 

-0.000 

*0.000 

-a. ouo 

-t.ooo 

-o.ooo 

DtVR 

15.335 

15.335 

15.335 

15.335 

15.335 

P 0 

14,856 

14-219 

13.995 

13.946 

13.85V 

P 1 

51b. 700 

516.700 

516.700 

516.700 

516.700 

7 0 

518.700 

518.700 

518.700 

516. TOO 

516.700 

T 1 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 

36,706 

30.248 

39.405 

39 - 79 ] 

40.176 

DIA 

D. 000 

0.000 

Q.OOC 

O.OOL 

0.000 

BETA 1 

29.671 

35.104 

39. 168 

42,020 

*5.047 

BETA 2 

49.537 

58,957 

64.326 

65.261 

67. *55 

BETA (PM 1 

28.297 

35.484 

39.332 

42.147 

51.006 

6 1 T A < Pk ) 2 

411.00 

30*. 76 

252.42 

244.32 

222.04 

V 1 

495.56 

429 .61 

404.89 

386.00 

330.09 

V 2 

*10.49 

303.53 

250.76 

2*2.56 

220.5v 

VZ 1 

430.40 

351.01 

Mi. 21 

286.25 

233.36 

VZ c 

0.00 

0.00 

0.00 

0.00 

0. 00 

V-THETA 1 

245.20 

246.73 

255.34 

257.92 

233.75 

V-THETA 2 

632 .9 

589.2 

579.5 

580,0 

575.9 

V ( PR 1 i 

*09.0 

431.6 

405.7 

366,8 

371.4 

V ( PM 2 

-481.2 

-504.3 

-521.7 

-52 6.9 

-531.4 

VTHtTA PR 1 

-231.7 

-250.2 

-256.7 

-259.1 

-286.3 

VTHETA PK l 

461.24 

504.31 

521,66 

526.94 

531.36 

U 1 

476.92 

496-96 

511,99 

517. 00 

522.01 

U 2 

0.3732 

0,2750 

0.2273 

0.2 a99 

0.1997 

M 1 

0.4447 

0.3835 

0.360* 

0.3*32 

0.29*9 

M t 

0.5T47 

0.5310 

0.5217 

0.5227 

0.5179 

RCPRl 1 

0.4389 

0.3853 

0.3611 

0.343b 

0.328b 

HfPAJ 2 

21.219 

23.424 

24.937 

23.060 

16.41* 

Torn (pr > 

0.0412 

0.0348 

0.0624 

0.1U44 

0.122U 

UUBAh 

0.0117 

0.0095 

Cl .0 167 

0.0271 

0.0272 

LESS PAkA 

0.3515 

0.4073 

0.4514 

0.4882 

0.4976 

DFAC 

0 .9850 

1.0261 

0.9983 

0-9515 

0.0029 

EFFP 

0.9046 

1-0266 

0.V982 

0.9506 

0 .7*90 

IFF 

-4.467 

2.968 

5.659 

2.99c, 

-U.t>7fi 

INClL 

5.007 

7.923 

7.700 

9.00 V 

1S.G33 

DEVK 

14.056 

14.219 

13.995 

13.9*6 

13.659 

P 1 

16.760 

16.176 

15.988 

15.863 

15.529 

P 2 

518.700 

518.700 

51b. 7DC 

518.700 

510.700 

T 1 

537.170 

537.660 

536.650 

539.130 

540. 13C 

T 2 

50.00 

30* DU 

15.00 

10.00 

6.00 

PCT SPAN 

36. *20 

37.84b 

3b. 919 

39.276 

39.633 

til A 

29.326 

35.010 

39.935 

*3.291 

4 7.006 

BETA 2 

0.050 

2.800 

4.841 

3.651 

1.260 

bt TA ik 

501.66 

431.30 

399.14 

377.47 

320.74 

V 2 

467.36 

416. IV 

355.3V 

336. VO 

327.75 

V 2A 

437.14 

352.95 

305.74 

z7*.4b 

210.61 

VZ 2 

*67.21 

415,45 

353.83 

335.92 

327.32 

VZ 2A 

245.50 

247.24 

255.95 

250.56 

2?4.37 

V-IHITA 2 

0.41 

20.32 

29.9 7 

21.43 

7.14 

V-1HLTA 2 A 

0.4504 

0.3850 

0.3552 

0.3353 

G.2b3t 

H 2 

0.41B5 

0.3712 

0.3154 

0.2986 

0.2VOJ 

M 2A 

29.260 

32.176 

35.0*8 

39.590 

*5.698 

TURN (PR > 

0.0048 

—0.0863 

0.0762 

u.07Dj 

-0.234b 

UUbAR 

0.0018 

-0.0332 

0.0309 

0.026 1 

-0.0947 

loss Para 

0.2499 

0.2387 

0.335* 

0. 366* 

0.2656 

OF AC 

0.9667 

2-1704 

0.6413 

0.6697 

-4. 0835 

EFFP 

-7.377 

-0.856 

1.226 

0.118 

-12.196 

JNCID 

11.062 

14.465 

17.27B 

16.320 

6 . 103 

DEVH 

16.760 

16.176 

15.900 

15.863 

15.529 

P 2 

16.750 

16.311 

15.683 

15.779 

15.727 

P 2 A 

537.170 

537.660 

536.650 

539.130 

540.130 

T 2 

537.170 

537,660 

538.850 

539.130 

540. 13C 

T 2A 

0,0262 

0.0*47 

0.1611 

0,1729 

0.1742 

UUbAR FS 

16.008 

16,469 

16.119 

16,009 

15.947 

P2 FS 

0.0098 

0.0)26 

0.0636 

0.0691 

0.0702 

LOSS PARA FS 
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Table A-6, Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 70*80 Equivalent Rotor Speed - 2980. 69 Equivalent Weight Flow = 80.21 

Tip Radial Distortion 


INLtT 


PCT SPAN 

96»&0 

92.00 

86.90 

71*00 

49.50 

26.10 

12.00 

7. It 

3.00 

PCT SPAN 

UIA 

33*122 

33-529 

33.962 

35.312 

37.137 

30.954 

40.321 

40.737 

4 1 . Obb 

blA 

BtTA 0 

D« QOO 

O.DOO 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

O.OOC 

BETA 0 

BETA 1 

O.OOC 

0.000 

0.060 

0.000 

0.000 

0*000 

D.000 

0.000 

0. Ov 0 

BETA 1 

V 0 

306,98 

305.98 

305.96 

305*90 

305.98 

305.98 

305. 9* 

3o5.9b 

3u5.90 

V 0 

V 1 

369*30 

364.65 

384.60 

379.79 

363.13 

270.36 

221.01 

209.84 

1 05.5b 

V 1 

VZ 0 

306*96 

305.96 

305.90 

305.97 

305.96 

305.93 

305.90 

305.90 

ju5 »9u 

V2 0 

VZ 1 

369.30 

364.65 

384.60 

379.78 

363. lO 

<7u.3l 

220.96 

2U9.7b 

Jbb.f- 1 

V7 1 

V-THE1A 0 

0,00 

0.00 

0.00 

0*00 

0.00 

0.00 

0.00 

O.Gt 

t.GO 

V-7HLTA 0 

V-IhETA 1 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THL1A 1 

M 0 

0.2761 

0.2761 

0.2761 

0*2761 

0.2761 

0.2761 

0.2761 

0.2761 

0.2761 

H 0 

M 1 

0.3345 

0,3487 

0.3466 

0*3442 

0.3286 

0.2436 

0.1987 

0.1886 

0.1667 

H 1 

TURN 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

C.u 

TURN 

UUBAR 

0-5725 

0,3219 

0.2559 

0*2823 

0.4933 

1.2186 

1.4562 

1.5090 

1.627? 

UUbAR 

OFAC 

-0.207 

-0.257 

-0,257 

-0.241 

-0,187 

0.116 

0.278 

0.314 

U.3V4 

OFAC 

EFFP 

0.4493 

0.6501 

0.7005 

0.66J9 

0.4589 

-0.2194 

—0.4029 

-0 .5 323 

-0.6204 

FFFP 

INC 1 L 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

€.0001 

INC ID 

0EVH 

-0,000 

-0.000 

-0.000 

-0.000 

-o.ooo 

-0.000 

-0.000 

—0.000 

-U.OCC 

Uf V 4 

P 0 

15.227 

15.227 

15.227 

15.227 

15.227 

15.227 

15.227 

15.227 

15.227 

P 0 

P l 

I4*77b 

14.974 

15.026 

15.006 

14.B40 

1**270 

14.063 

14.042 

13.949 

p 1 

T 0 

518.700 

516.700 

516.700 

518.700 

518.700 

516.700 

516.700 

510.700 

5 1 0 .TOO 

1 0 

I 1 

516.700 

518-700 

518.700 

510.700 

516.700 

5 16.700 

516.700 

516.700 

518.700 

T 1 

ROTOR L PCT SPAN 

V5.00 

90.00 

65.00 

TO. 00 

SC. 00 

30.00 

15. UO 

10.00 

5.00 

PCT SPAN 

U I A 

33,236 

33.621 

34.007 

35.164 

36.706 

30.246 

39.405 

39.791 

40.176 

UIA 

RCTUK -L . L . 6HA 1 

0.000 

0. 000 

0.000 

c.ooo 

0.000 

O.uuo 

0.000 

0,000 

0.000 

btTA 1 

RLIOR *-T.l . bElA 2 

37.995 

34.850 

33*250 

31.626 

33.075 

39.43o 

44.79m 

47.291 

50.828 

beta 2 

BE Ta 1 PR 1 1 

49.330 

47.026 

46.761 

4 B. 157 

51.154 

60.386 

65.749 

67.003 

69.529 

BETA [ Pk ) 1 

BETA t PR ) 2 

26.008 

25.736 

25.611 

25.B19 

28.756 

35.029 

4U.610 

44.7*0 

50.757 

btTATPRt 2 

V i 

37u. 13 

406.17 

415.09 

410.61 

360.42 

266.10 

236.79 

225.47 

199.86 

V 1 

V 2 

432.23 

452.21 

404.22 

487.35 

474.94 

423.27 

3bV.60 

3td.5U 

337.91 

V 2 

VZ 1 

370.06 

406.08 

415.04 

410.50 

367*95 

286.94 

2 Jb . 2 i 

223.0c 

198.56 

VZ 1 

Vt 2 

3«.0.6i 

371. U9 

300 .21 

414.07 

347.81 

326.52 

276. G0 

249.53 

213.14 

VZ 2 

V-THETA 1 

0.00 

0.00 

C.QO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

v-theta 1 

V-ThfclA 2 

20b. 07 

258 .39 

254.52 

256.99 

259.09 

26b .57 

274.10 

270.33 

261.59 

V-IhrlA 2 

v<Pk> l 

56?.% 

595.6 

605.9 

615.5 

610.8 

581.2 

573*4 

573.0 

560.2 

V t PR l 1 

V<PR) 2 

379.0 

412. C 

431.2 

460.0 

454.0 

399. J 

365.4 

351.9 

3)7.4 

V ( PR ) 2 

VTMETA Pkl 

—430 .7 

-435.9 

-441.4 

-450.5 

-461.7 

-504.6 

— 522 .Z 

-527.5 

-531.9 

v the ta ph i 

VTHfcTA Pk? 

*"166.2 

-1 7b* 9 

-187*0 

-200.3 

-218.3 

-228.9 

-236.4 

-247.2 

-260.9 

VlHtTA PR? 

U 1 

430.69 

435.87 

441.37 

*58.52 

461.72 

504.80 

5^2.17 

527.40 

53l.ee 

0 1 

U l 

432.25 

437. 27 

442*28 

457.33 

477.39 

497.45 

512.49 

517.51 

522.52 

U 2 

« 1 

0.3352 

0-3667 

0.3770 

0.3729 

0.3522 

0.259b 

0.2 130 

0.2028 

0.1796 

* V 

M 2 

0.3054 

0.4042 

0.4156 

0.4371 

0.4251 

0.3773 

0.346C 

0.3261 

(i .2 9b7 

M 2 

M < PK l 1 

0.5143 

0.5408 

0.5504 

0.5569 

0.5611 

0.5241 

0.5159 

0.516% 

0.5106 

HIPR) 1 

M | PR ) 2 

0.3379 

0.3663 

0*3662 

0.4125 

0.4064 

0.3559 

0.3244 

0.3118 

0.2982 

fl(Pk) 2 

TURN t PR) 

23.31b 

21.286 

20.947 

22.337 

22 .370 

25.309 

24.b09 

22.230 

18.749 

TURN! Ph ) 

UUbAR 

D. 1152 

0.1112 

0.0845 

0*0393 

0.0475 

0.0476 

0.1014 

0.1332 

0.1413 

UUbAk 

LOSS PARA 

0.G3OO 

0.0294 

0.0226 

0.0109 

0.0134 

0.0131 

0.0266 

0.0332 

0.0317 

loss Para 

ofac 

0 . 4666 

0.4359 

0.4131 

0.3809 

0*4006 

0.4673 

G.627L 

0.5503 

O.S6?0 

ofac 

EFFp 

0.7969 

0.6269 

0*9078 

0.9979 

0.9861 

1.0461 

0.9486 

0.0829 

0.817b 

EFFP 

i FP 

0.7956 

0.6243 

0.9064 

0.9979 

0.9859 

1.0490 

0.9476 

O.80U7 

0.6144 

IFF. 

1 NCI U 

-3.101 

-3*890 

-3*810 

-3. das 

-2.644 

4.399 

?*car 

4.727 

J .4 36 

I Nl-j. „ 

OEVM 

10.659 

11.576 

11.178 

7.178 

5,546 

7.469 

9. 185 

11,589 

14.782 

OEVM 

P 1 

1m. 776 

14,974 

16-026 

15.006 

14.840 

14.270 

14.083 

14.042 

13.949 

P I 

P 2 

I6.45fc 

16.622 

1 6 .746 

16.954 

16.050 

16.394 

16.156 

16.011 

15.635 

P 2 

T 1 

516.700 

518.700 

518.700 

518.700 

Slfl.TDO 

516.700 

518.700 

618.700 

516.700 

T 1 

T 2 

539.050 

537.750 

536.700 

537.150 

530*150 

538.700 

540.600 

541.200 

542.200 

T 2 

STATOR i) PCT SPAN 

95.00 

90.00 

65*00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCI SPAN 

Ul A 

33.207 

33.564 

33.921 

34.992 

36.420 

37.646 

36.919 

39.276 

39.633 

blA 

$1 ATOk -L« £ • BETA 2 

36 .226 

34.667 

32*765 

31.663 

32.692 

39.332 

45.704 

4f .bib 

53.269 

61 TA 2 

S T A T OR T • b 1 1 A 2 A 

1.000 

1.660 

1.600 

1.350 

0.800 

3.851 

5.451 

5.262 

_.8Cl] 

bF TA 2 A 

V 2 

430.05 

454.20 

470.55 

487.35 

480.64 

424.92 

364.21 

360.39 

327.51 

V 2 

V 2 A 

363.10 

381.0 1 

394.45 

*35.76 

432.85 

303.14 

326.52 

310.46 

306.49 

V ?A 

VZ 2 

337.83 

373.47 

395.67 

413. B3 

404.31 

320.43 

268.09 

237.11 

195.72 

VZ 2 

VZ 2A 

362.9 2 

380.83 

394.28 

435-58 

432.66 

382.05 

324.76 

308.88 

305.50 

VZ 2A 

V-THETA 2 

266.11 

258.48 

254.65 

257*24 

259. 4B 

269.12 

2 74.76 

271.02 

262.29 

V-THITA 2 

V-THETA 2 A 

11.40 

11.17 

11.01 

10*26 

6.04 

25.72 

30.99 

2B.39 

20.30 

V-THbTA 2 A 

H 2 

0.3834 

0.4061 

0.4216 

0.4371 

0.4304 

0.3708 

0.3410 

0.3192 

0.2693 

n 2 

R * A 

0.3223 

0.3390 

0.3516 

0.3893 

0*3063 

0.3406 

0.2609 

0.2743 

0.2705 

M 2A 

TURN t PR 1 

36.428 

33.006 

31.163 

30.509 

31*875 

35.440 

40.207 

43.518 

49. Ml% 

TURN (PR ) 

UUbAR 

0.0451 

0.0776 

0.09J4 

0.0323 

0.0051 

-0.0302 

0.0622 

0,0142 

—0.1554 

UUbAR 

LCSS PARA 

0.0152 

0.0265 

G. 03 14 

0*0115 

0.0019 

-0.0116 

0.0245 

0.0057 

-0.0625 

LOSS PARA 

ofac 

0.3553 

u.3467 

0.3402 

0 .2863 

0*2953 

0.3201 

0 .4032 

0.4097 

0*3642 

UPAC 

EFFP 

0.8520 

0.7536 

0.7127 

0.8510 

0.9749 

1*1517 

0.7660 

0.9470 

2.2016 

FFFP 

INC ID 

-11.939 

—6.701 

-7.526 

-6.165 

-4.012 

3.464 

6.996 

5.646 

-5.933 

I NCI 0 

devm 

10.632 

12.992 

12.910 

12.325 

11.812 

15*515 

17. tee 

17.927 

8.651 

OEVH 

P 2 

16.436 

16.622 

16.746 

16.954 

16.850 

16.394 

lb. 156 

16.011 

15.035 

P 2 

P 2A 

16.365 

16.483 

16*570 

16.0S6 

16.640 

16.441 

16.078 

15.995 

15*973 

P Z A 

T 2 

539.050 

537.750 

536.700 

537*150 

538.150 

538.700 

540.600 

541.200 

542.200 

T 2 

T 2 A 

539.050 

537.750 

536*700 

537.150 

530.150 

530.700 

540.600 

641.200 

542.200 

T 2 A 

UUbAR FS 

0,0954 

0*0755 

0*0710 

0.0)02 

0*0201 

0*0661 

0*1106 

0*1156 

O*O»07 

UUBAR FS 

P 2 FS 

16.544 

16*417 

16*705 

16.946 

16*111 

16.950 

16.223 

16*133 

16*073 

P2 FS 

LOSS PARA FS 

0,0321 

0*0257 

0*0246 

0*0107 

0.0075 

0*0246 

0.0435 

0*0464 

0*0357 

LOSS PARA FS 
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Table A-6. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 
Calculations Using Translated Values 

Percent Equivalent Rotor Speed = 71.31 Equivalent Rotor Speed « 3002,25 Equivalent Weight Flow ■ 72.74 

Tip Radial Distortion 


inlet 



PCT SPAN 

v&.bo 

92.00 

66.90 

71 .Oil 

49.50 

26.10 

12.0 0 

7.10 

3.00 

PCT SPAN 


DlA 

3*. 122 

33.529 

33.962 

35.312 

37.137 

36.954 

40.321 

40.737 

41.085 

DlA 


BETA 0 

0.000 

0.000 

0.000 

0.000 

0.000 

ll. 000 

0.000 

0.000 

0.00ft 

faF TA 0 


BETA l 

0. 00 c 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

btTA 1 


V U 

277.57 

277.57 

277.57 

277.57 

277.57 

277.57 

277.57 

277.57 

277,57 

V 0 


V 1 

330.03 

346.21 

343.06 

337.19 

330.01 

247.16 

206.33 

193.89 

169.21 

V 1 


VZ 0 

277.57 

277.57 

277.57 

277.57 

277.55 

277.53 

277.50 

277.50 

277.50 

VZ 0 


V2 1 

330.03 

348.21 

343.06 

337.19 

329.99 

247.14 

206.28 

193.83 

Ift9.l6 

VZ 1 


V-THtTA 0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V-THtTA 0 


V-THETA 1 

0.00 

0.00 

0.00 

0.00 

O.QO 

0.00 

0.00 

0.00 

0.00 

V-ThETA 1 


H 0 

0.2502 

0.25U2 

0.2502 

0.2502 

0.2502 

0.2502 

0.2502 

0.2502 

0.2 502 

H 0 


M l 

0.2982 

0.3150 

0.3102 

0.3048 

0.2982 

0.2225 

0.1654 

0.1742 

0.1519 

M l 


TURN 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TURN 


UULAK 

0.5655 

0.2620 

0.2*60 

0.2939 

0.4856 

1.1566 

1.4282 

1 .4411 

1.6039 

UUbAR 


UFaC 

-0.109 

-0.256 

-0.236 

-0.215 

-0 . 189 

0.109 

0.257 

0.301 

0.390 

DTAG 


EFPP 

0.*270 

v.692i 

0.6B76 

0,6239 

0.4649 

-0.2183 

“0.4521 

-0.5162 

“0.6323 

EFFP 


INC ID 

O.OOOl 

0. 0001 

0.0001 

0 .000 i 

0.0001 

o.oooi 

0.0001 

0.0001 

0.0001 

INCIO 


Ut VM 

-U.0DO 

-O .DOG 

—Li • 000 

-9.000 

-0.000 

-0.000 

-o.ooe 

-0.000 

—ft • 000 

DEVH 


P 0 

15.125 

15.125 

15.125 

15.125 

15.125 

15.125 

15.125 

15.125 

15.125 

P ft 


P i 

l 4 * . 76 1 

14.95& 

16.46? 

14.936 

14*812 

14.380 

14.203 

14.164 

14.U92 

P 1 


T 0 

51&.70U 

516.700 

518.700 

518.700 

518.700 

518.700 

518.700 

518.100 

510.700 

T 0 


T i 

518.700 

518.700 

510.7GD 

518.700 

518.700 

>16.700 

518.700 

518.700 

518.700 

7 1 

Kuir * u 

PCT SPAN 

95.00 

VO. 00 

85.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


UIA 

33.236 

33.621 

36.007 

35.164 

36.706 

36.246 

39.„05 

39.741 

40.176 

Lit A 

K L t L f' — L » P . 

BETA 1 

O.ftDO 

L.uOO 

0.000 

0.000 

0.000 

0.000 

0.00ft 

0.000 

0.000 

BETA 1 

til -i . l . 

BETA i 

61. 194 

36.353 

36.965 

35.383 

->7.384 

44.173 

50.573 

53.779 

57.191 

BETA 2 


BETAIPR) 1 

52 .6 B 2 

50. 103 

50.283 

51.786 

54.039 

62.725 

67.345 

ft b * 73 5 

71.333 

61 T A {PR ) 1 


htTA(Pft) 2 

25.900 

27 • 42* 

26.613 

29.002 

30.610 

37.60b 

43.235 

45.624 

47* fa 99 

BETA 1 PK 1 2 


V \ 

330.75 

.367.12 

369.36 

363.63 

352.45 

263.22 

22D.97 

208.24 

182. IB 

V 1 


V 2 

625.20 

428.70 

4j 1.02 

446.79 

446.52 

400.17 

J77.*l 

3ft4.9B 

365.84 

V 2 


VZ \ 

330.69 

j67 .06 

369.31 

363.61 

352.01 

262.16 

2*9.52 

206.76 

100.99 

VZ 1 


V L l 

319.4* 

336.17 

346.38 

364.26 

354.67 

266.73 

239.37 

216.35 

198.07 

vz y 


V-lllL I A i 

u .00 

0.00 

u.uu 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

V“THfcTA 1 


V-THEIa 2 

260.03 

2 ft 6 . DO 

259.17 

258.70 

271.01 

276.57 

241.1* 

296.10 

307.16 

V-1HETA 2 


V 1 PH ] 1 

565.5 

572.3 

>78.0 

567.8 

599.7 

572.5 

570.5 

570.6 

565.9 

V { PR J 1 


V { PR ) 2 

J55.7 

376.6 

391.6 

416.5 

412.3 

363.4 

329.1 

312- fa 

295.8 

VI PK 1 2 


VThbTA Pki 

-633. a 

-639.0 

-444.6 

-461.8 

-*85.2 

-408.5 

-525.9 

-531. J 

-535.7 

VTHETA PR 1 


VTUlTA P M2 

-155.6 

-174.6 

— 166 . 3 

—201.5 

-209.6 

-222.5 

-225.1 

—223.2 

-219.1 

VTHLlA prz 


U l 

*33.UO 

439.02 

444.56 

461. B4 

485,20 

506. *6 

525.95 

531.27 

535.73 

U 1 


U 2 

635.38 

440.43 

445.48 

*60.64 

460.84 

501.0* 

516.20 

521.25 

526.30 

U 2 


M 1 

0.2989 

0.3324 

0.33*5 

0.3292 

0.3169 

0.2371 

0.1987 

0.1872 

0.1636 

M 1 


M 2 

0.*7b7 

u.3625 

0.3650 

0.3993 

0 .3988 

0.3557 

0.3344 

0.3^74 

0.3232 

M £ 


M(PR> 1 

0.6930 

0.5182 

0.5235 

0.5322 

0.5426 

0.5157 

0.5130 

0.512V 

0.5062 

HIPRJ I 


M(PR) 2 

0. J 168 

u. 3 379 

0.3498 

Q. 3723 

U.3682 

0.3230 

0.291ft 

0.2768 

C .2 ft 14 

H(PR) 2 


TURN i PK ) 

26.779 

22.674 

21.b67 

22.763 

23.410 

24.876 

2*. 069 

23.076 

23.422 

T URN ( PR ) 


UUbAK 

C .0960 

0.U7O 

0.0943 

0.0627 

0.0794 

0.0982 

0*4615 

0.1951 

0.2117 

UUBAR 


lUSS PARA 

U.0265 

0.0305 

0.0246 

0.0169 

0.0220 

0.0261 

0.0408 

0.0479 

0.050 J 

(.OSS PARA 


UFaC 

0.6969 

0.4747 

0.4558 

Cl .4267 

0.4574 

0.5278 

0 .5486 

0.633* 

o.6t?e 

DP AC 


FFFP 

0.66^2 

0.6505 

0.9212 

0.9655 

0.4981 

0.9721 

0.0946 

0.0650 

0.8442 

EPFP 


r t f 

O.bfcOV 

0.0461 

0 .9199 

0.9648 

D. 9960 

0.9716 

0.8925 

O. 8624 

0.8411 

EFT., 


INC 1ft 



-0.29t 

-a. 256 

0.036 

6. 743 

8.692 

ft. 46b 

t. iv 

iNciu l 1 ■ y 


UfcVM 

10.750 

13. 265 

13.779 

10.361 

7. 399 

lU .246 

11.604 

12.405 

11.922 

QfcVN 


P a 

1 6 . /6 1 

14.956 

14.9ft7 

14.93ft 

14.812 

14.360 

1*. 205 

14.1ft* 

14.052 

P 1 


P * 

16.639 

16. t,86 

16.727 

16.845 

16.850 

16.490 

16.305 

16.253 

16.2*3 

P 2 


T 1 

518.700 

518.700 

51 R • 700 

516.700 

51B.700 

5 18.700 

516.700 

>16.700 

510.700 

T 1 


T 2 

539.660 

536.120 

536- VOO 

537.500 

538.200 

540.000 

542. 05U 

542.620 

54*. 250 

T 2 

SIaILK U 

per span 

95.00 

90.00 

65.00 

70.00 

50. 00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


L) I A 

33.207 

33.564 

33.921 

34.992 

36,420 

37.848 

38.419 

39.276 

39.633 

DlA 

jIAT0‘<*'L • l « 

Lfc Ta t 

61.653 

36.173 

36.425 

35.427 

36.948 

*4.055 

51.695 

55.736 

60,396 

BETA 2 

3 TAl Cii\-T ■ t • 

BETA 2A 

2.B60 

2.740 

2.430 

2.190 

2.550 

3.541 

4 .36 1 

4.431 

4. 161 

BETA 2A 


V £ 

623.07 

430.55 

436.72 

446.79 

451.74 

401.70 

372.16 

361.03 

354.40 

V 2 


V 2A 

335.90 

341.32 

348.03 

365.00 

384.57 

347.16 

300.03 

207.09 

289.50 

V * A 


VZ 2 

317.09 

336.47 

351.38 

364.01 

360.87 

288.50 

230.53 

203.59 

174.98 

V/ 2 


VZ 2 A 

335.57 

3*0.93 

3*7.70 

384.66 

384.06 

346.30 

298.91 

265.97 

288.42 

VZ 2 A 


V-THlIA 2 

26U.U6 

266.04 

259.30 

258.95 

271.42 

279.14 

291.84 

298.85 

307.9o 

V-TMtTA 2 


V-lHtU 2A 

16.65 

1 6 .32 

14.75 

14.71 

17.11 

21.43 

22.90 

22.16 

21.04 

V-THETA 2A 


M 2 

0. 3767 

0.3642 

0.3903 

0.3993 

0.4036 

0.3571 

0.3296 

0.3200 

0.3129 

M 2 


K 2A 

0.2976 

0.3029 

0.3093 

0,3427 

0.3421 

0.3076 

0.26*7 

0.2530 

0-2548 

M ZA 


TURN l Pk 1 

36.613 

39.432 

33.994 

33.231 

34*361 

40.481 

47.268 

51.258 

5ft. 160 

1 URN { PR ) 


UURAR 

0.0729 

0.086ft 

0.0864 

0.0170 

0.0316 

-0.0296 

0.0392 

0.0506 

0.0336 

UU6AR 


LOSS PARA 

0.0265 

0.0293 

0.0297 

0.0060 

0.0117 

-0.0114 

0*0155 

0.0203 

0.0136 

LOSS PARA 


UFaC 

0.6156 

0.4049 

0. J96D 

0.3330 

0.3579 

0.3841 

0.4814 

0.5144 

0.5118 

DF AC 


EFFP 

0.8129 

C. 7609 

0.7764 

0.9381 

0.8923 

1. 1109 

0.6928 

0.8661 

0.9023 

EFFP 


INC I ft 

-0.714 

-5.215 

—3.865 

-2.603 

0.243 

8.186 

12.968 

12.567 

1.200 

INC JO 


DtVM 

11.672 

14.052 

13.740 

13.165 

13.562 

15.205 

16.619 

17.106 

9.031 

DEVN 


P 2 

16.639 

16.66ft 

16.727 

16.845 

1ft* 850 

16.490 

16.305 

16.253 

16.243 

P 2 


P i A 

16.526 

16.567 

lft.583 

16.813 

16.794 

16.531 

16.258 

16.197 

16.207 

P 2A 


T l 

539.680 

53ft. 120 

536. 900 

537.500 

538.200 

540.000 

542.050 

542.820 

544.250 

T 2 


T 2A 

539.660 

538. 120 

536.900 

537.500 

538.200 

540.000 

542*050 

542.020 

544.250 

T 2A 


UUtAK FS 

0.0507 

0.0516 

0.0398 

0.0111 

0*0256 

0*0)79 

0.0756 

0*0922 

0*1028 

UUBAR FS 


P2 F S 

16*602 

16.611 

16.680 

16.814 

16*616 

U.99T 

1**330 

16*304 

14*125 

P2 FS 


LOSS PARA FS 0.0170 

0*0199 

0.0209 

0*0019 

0*0094 

0*0149 

0*0291 

0.0368 

0*0411 

LOSS PARA FS 
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Table A-7. Overall Performance - Stage D, 
Circumferential Distortion 


Equivalent 
Weight Flow, 
lb/sec 

p 2/ p l 

ROTOR 

*>ad 

n p 

P 2A/ P 1 

STAGE 

^ad 




100% Design Equivalent Rotor Speed 



116.07 

1. 2386 

0.8472 

0. 8517 

1.2163 

0.7731 

0. 7794 

*101.60 

1.2835 

0. 9596 

0.9610 

1.2643 

0.8998 

0. 9030 

* 90.59 

1. 2809 

0, 8613 

0. 8661 

1.2478 

0.7674 

0.7745 



90% Design 

Equivalent Rotor Speed 



107.38 

1. 1973 

0. 8930 

0. 8957 

1. 1839 

0. 8358 

0. 8398 

90.90 

1. 2257 

0. 9556 

0. 9568 

1.2085 

0.8874 

0.8903 

* 79.78 

1. 2252 

0. 8622 

0. 8661 

1.2013 

0.7763 

0.7821 



70% Design 

Equivalent Rotor Speed 



87. 12 

1. 1216 

0. 9488 

0. 9496 

1. 1142 

0.8928 

0. 8948 

73.45 

1. 1368 

1.0113 

1.0111 

1. 1286 

0. 9536 

0.9540 

61. 84 

1. 1371 

0. 8612 

0. 8637 

1. 1233 

0. 7776 

0.7816 


NOTE: *Data taken at multiple screen positions. 
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Table A-8. Blade Element Performance 
Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed = 98,91 Equivalent Rotor Speed = 4163. 97 Equivalent Weight Flow - 101.60 

Circumferential Distortion 


Station 1 (16°) - Station 2 


ROTCR D 

PCI SPAN 

94 #99 

90.00 

04.99 

70.00 


0IA 

33.234 

33.617 

34.001 

35.151 

STATION 1 

BETA l 

4.536 

2.728 

•2.335 

-2.344 

STATION 2 

BETA 2 

54.082 

53.79! 

53.121 

48.012 


BETA 1 PR 1 l 

61.321 

61.313 

61.633 

60.913 


BETAiPR) 2 

24.743 

IB. 205 

27.790 

30.027 


V I 

316.45 

325.15 

340.82 

365.18 


V 2 

558.99 

610.06 

553.46 

565.23 


V2 1 

315.45 

324.77 

340.53 

364.88 


VZ 2 

327.91 

360.39 

332.14 

378. U 


V •THETA 1 

25.03 

15.47 

•13.89 

•14.94 


V— THETA 2 

452.70 

492.25 

442.71 

420.11 


V(PA> l 

657.3 

676.6 

716.7 

750.6 


V ( PR 1 2 

361.1 

379.4 

375.4 

436.7 


VTHETA PR 1 

•576.7 

-593.5 

-630.7 

-655.9 


VTHETA PR2 

“151.1 

-lie. 5 

-175.0 

-218.5 


U 1 

601.71 

609.02 

616.77 

640.97 


U 2 

603.82 

610.78 

617.75 

638.65 


H l 

0.2857 

0.2937 

0.3082 

0.3306 


M 2 

0.4894 

0.5376 

0.4860 

0.4965 


HIPR) 1 

0.5935 

0.6112 

0.6480 

0.6796 


M(PR) 2 

0.3161 

0.3343 

0.3297 

0.3836 


TURN (PR) 

36.578 

43.108 

33.843 

30.888 


P 1 

13.302 

13.472 

13.519 

13.548 


P 2 

IB. 227 

18.804 

18.169 

18.399 


T 1 

518.699 

518.699 

516.699 

518*699 


T 2 

568.911 

566.964 

565.050 

565.941 

STATOR 0 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

STATION 2 

DIA 

33.207 

33.564 

33.921 

34.992 

BETA 2 

54.082 

53.791 

53.121 

48.012 

STATION 2 A 

BETA 2A 

2.031 

1.978 

0.641 

0.077 


V 2 

558.99 

610.06 

553.46 

565.23 


V 2A 

406.71 

399.91 

392.36 

416.13 


VZ 2 

327.91 

360.39 

332.14 

378.11 


VZ 2A 

406.45 

399.67 

392.32 

416.09 


V-THETA 2 

452.70 

492.25 

442.71 

420.11 


V-THETA 2A 

14.41 

13.80 

4.39 

0.56 


M 2 

0.4894 

0.5376 

0.4860 

0.4965 


H 2 A 

0.3514 

0.3460 

0.3398 

0.3607 


TURN (PR) 

52.050 

51.812 

52.480 

47.933 


P 2 

18.227 

16.804 

18.169 

18.399 


P 2 A 

17.9X2 

17.825 

17.778 

17.952 


T 2 

568.911 

566.964 

565.050 

565.941 


T 2 A 

571.067 

569.328 

567.570 

568.224 


d ) - Station 2A (355 °) 


50. OC 

30.00 

14.98 

9.99 

4.98 

PCT SPAN 

36.685 

38.219 

39.371 

39.754 

40.138 

DIA 

-1.592 

-1.615 

-1.397 

-1.789 

-1.911 

BETA 1 

46.003 

44.969 

46.586 

50.313 

55.454 

BETA 2 

61.138 

62.909 

64.260 

65.590 

68.877 

BETA(PR) 1 

33.114 

35 • 850 

39.363 

42.693 

47.623 

BETA (PR) 2 

377.26 

366.75 

356.36 

340.06 

291.55 

V 1 

568.69 

570.75 

555.34 

532.44 

505.25 

V 2 

377.10 

366.55 

356.19 

339. B4 

291.36 

VZ 1 

394.89 

403.37 

361.04 

339.48 

286.15 

VZ 2 

-10.48 

•10.33 

-8.69 

•10.61 

-9.72 

V-THETA 1 

408.96 

402.93 

402.74 

409.09 

415.63 

V-THETA 2 

781.2 

804.9 

820.8 

622.4 

808.5 

V ( PR ) 1 

471.7 

498.3 

493.9 

462.8 

425 . 3 

V( PR ) 2 

•684.2 

-716.6 

-739.5 

-748.8 

-754.2 

VTHETA PR1 

•257.6 

-291.5 

•312.6 

-313.2 

-313.6 

VTHETA PR 2 

673.70 

706.25 

730.76 

738.21 

744.46 

U 1 

666.52 

694.39 

715.32 

722.28 

729.26 

U 2 

0.3418 

0.3321 

0.3225 

0.3075 

0.2629 

H 1 

0.4990 

0.5018 

0.4664 

0.4649 

0.4399 

N 2 

0.7079 

0.7289 

0.7428 

0.7435 

0.7292 

MCPR) l 

0.4139 

0.4301 

0.4326 

0.4041 

0.3703 

HI PR ) 2 

28.041 

27.113 

25.010 

23.003 

21.365 

TURN (PR) 

13.564 

13*595 

13.629 

13*629 

13.452 

P I 

18.517 

16.664 

18.526 

18.267 

18.048 

P 2 

518.699 

518.699 

516.699 

518.699 

518.699 

T 1 

567.361 

565.513 

568,034 

569.364 

570. 16B 

T 2 


50.00 

30,00 

15.00 

10.00 

5.00 

PCT SPAN 

36.420 

37.648 

38.919 

39.276 

39.633 

OIA 

46.003 

44.969 

46*566 

50.313 

55.454 

BETA 2 

3.093 

3.831 

4.651 

5.306 

4.926 

BETA 2A 

568.69 

570.75 

555.34 

532.44 

505.25 

V 2 

443.75 

466.37 

441.45 

426.96 

430.09 

V 2A 

394.89 

403.37 

381.04 

339.48 

286.15 

VZ 2 

443.01 

465.16 

439.76 

424.89 

428.19 

VZ 2A 

406.96 

402.93 

402.74 

409.09 

415.63 

V-THETA 2 

23.94 

31.15 

35 .78 

39.46 

36.90 

V-THETA 2A 

0.4990 

0.5018 

0.4864 

0.4649 

0.4399 

M 2 

0.3849 

0.4057 

0.3826 

0.3693 

0.3718 

M 2A 

42.890 

41.079 

41.839 

44.902 

50.426 

TURN (PR) 

IB. 517 

IB. 604 

10.526 

18.287 

18.048 

P 2 

18.170 

16.361 

18.157 

16.049 

18.062 

P 2A 

567-361 

565.513 

568.034 

569,384 

570.168 

T 2 

569.365 

567.875 

570.196 

571.433 

572.178 

T 2A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed - 9B,91 Equivalent Rotor Speed ^ 41G3.97 Equivalent Weight Flow - 101, GO 

Circumferential Distortion 
Station 1 (46 °) - Station 2 (36 ') - Station 2A (25 °) 


RQTOR d 

PCT SPAN 

94*99 

90.00 

84.99 

70.00 

50.00 

30.00 

14.98 

9.99 

4.96 

PCT SPAN 


DIA 

33 ♦ 234 

33.617 

34.001 

35.151 

36.665 

38.219 

39,371 

39.754 

40.138 

DIA 

STATION 1 

BETA 1 

5.541 

5.131 

4.687 

3.733 

4.174 

2.028 

2.670 

3.207 

4.604 

BETA 1 

STATION 2 

BETA 2 

45.619 

45.766 

45.665 

40.276 

39.363 

38.142 

40.384 

44.314 

48.163 

SETA 2 


feETA(PR) 1 

52.278 

51,402 

51.113 

50.617 

52.536 

54.715 

57.125 

58.323 

61.712 

BETA (PR) 1 


BETA 1 PR > 2 

26.263 

27.153 

26.660 

29.369 

31.333 

36.044 

39.643 

43.741 

51.453 

SETA I PR) 2 


V 1 

434.98 

455.45 

468.15 

500.49 

490,22 

487.93 

459.06 

441.06 

384.71 

V 1 


V 2 

569.74 

568.55 

579.43 

593.67 

603*49 

584.31 

560.39 

523.15 

461.72 

V 2 


VZ l 

*32.94 

453.62 

466.56 

499.43 

488,90 

487.56 

458.48 

440.30 

383.32 

VZ 1 


VZ 2 

398.49 

396.61 

404.94 

452.91 

466,39 

458.95 

426.01 

373.59 

307.44 

VZ 2 


V-THETA 1 

42.00 

40.73 

38.25 

32.59 

35.68 

17.26 

21.38 

24.67 

32.21 

V-THETA I 


V-THETA 2 

407*19 

407.36 

414.45 

363.77 

382.59 

360.40 

362.35 

364.75 

343.40 

V-THETA 2 


V (PR ) 1 

707.6 

727.1 

743.2 

787.1 

803.0 

644,1 

844.7 

836.5 

806.9 

VtPRI 1 


V(Pft) 2 

444.4 

445.7 

453.1 

519.7 

546.3 

568.4 

554.4 

518.1 

494.1 

VI PR) 2 


VTHETA PR 1 

-559.7 

-568.3 

-578.5 

-608.4 

-636.0 

—669.0 

-709.4 

-713.5 

-712.2 

VTHETA Pftl 


V THETA PR2 

-196.6 

-203.4 

-203.3 

-254.9 

-283.9 

-334.0 

-353,0 

-357.5 

-385.9 

VTHETA PR2 


U I 

601.71 

609.02 

616.77 

640.97 

673.70 

706.25 

730.76 

736.21 

744.46 

U 1 


U 2 

603.82 

610.78 

617.75 

638.65 

666.52 

694.39 

715.32 

722.26 

729.26 

U 2 


H 1 

0.3957 

0.4149 

0.4269 

0.4576 

0.447B 

0.4456 

0.4163 

0.4014 

0.3487 

M 1 


M 2 

0.5057 

0.5056 

0.5167 

0.5298 

0.5367 

0.5213 

0.4961 

0.4633 

0.4065 

M 2 


MIPR) 1 

0.6437 

0.6624 

0.6777 

0.7196 

0.7343 

0.7709 

0.7697 

0.7630 

0.7333 

M ( PR | 1 


M(PR) 2 

0.3944 

0.3964 

0.4041 

0.4638 

0*4676 

0.5071 

0.4927 

0.4569 

0.4350 

MIPR1 2 


TURN I PR) 

26.015 

24.250 

24.453 

2 1.250 

21.222 

18,725 

17.574 

14.667 

10.366 

TURN! PR) 


P 1 

14.585 

14.748 

14,830 

15.073 

15.010 

15.119 

14.947 

14.667 

14.572 

P 1 


P 2 

lb. 267 

18.262 

18.402 

18.661 

18.879 

18.781 

18.592 

16.201 

17.660 

P 2 


T 1 

518.699 

516.699 

518.699 

518.699 

518.699 

518.699 

518.699 

516.699 

518.699 

T 1 


T 2 

555.243 

553.182 

551.253 

551.916 

552.657 

551.247 

552.882 

553.363 

554.737 

T 2 

STATOR D 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


01 A 

33.207 

33.564 

33.921 

34.992 

36.420 

37.848 

38.919 

39.276 

39.633 

DIA 

STATION 2 

BETA 2 

45.619 

45.766 

45.665 

40.276 

39.363 

38.142 

40.384 

44.314 

48.163 

SETA 2 

STATION 2 A 

3ETA 2 A 

1 . 825 

2.453 

1.809 

1.563 

2. 363 

3.155 

4.118 

4.579 

4.292 

SETA 2A 


V 2 

569.74 

568.55 

579.43 

593.67 

603.49 

584.31 

560,39 

523.15 

461.72 

V 2 


V 2A 

419.21 

414.33 

409.47 

448.00 

477.41 

480.41 

437.10 

421.25 

418.89 

V 2A 


VZ 2 

398.49 

396.61 

404.94 

452.91 

466.39 

458.95 

426.01 

373.59 

307.44 

VZ 2 


VZ 2 A 

419.00 

413.94 

409.25 

447.78 

476.90 

479.50 

435.75 

419.67 

417.41 

VZ 2A 


V-THETA 2 

407.19 

407.36 

414.45 

383.77 

3B2.59 

360.40 

362.35 

364.75 

343.40 

V-THETA 2 


V-THETA 2A 

13.35 

17.73 

12.93 

12.37 

19.68 

26.43 

31,37 

33.61 

31.33 

V-THETA 2A 


M 2 

0,5057 

0.5056 

0.5167 

0.5298 

0.5387 

0.5213 

0.4981 

0.4633 

0.4065 

M 2 


M 2 A 

0.3674 

0.3637 

0.3600 

0.3947 

0.4212 

0.4241 

0.3844 

0.3699 

0.3672 

M 2A 


T URN < PR 1 

43.793 

43.312 

43.856 

36.691 

36.980 

34.929 

36.170 

39,628 

43.762 

TURNt PR) 


P 2 

16*267 

18.262 

18.402 

18.661 

18.879 

18.781 

18.592 

18.201 

17.660 

P 2 


P 2 A 

16.053 

1 8 .00 1 

17.971 

16.296 

18.535 

18.538 

18.126 

18.002 

17.975 

P 2A 


T 2 

555.243 

553.182 

551.253 

551.916 

552.657 

551.247 

552.882 

553.363 

554.737 

T 2 


T 2 A 

556.266 

554.260 

552.349 

■ 52.757 

553.550 

553.132 

553.850 

554.389 

555.998 

T 2 A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed = 98. 91 Equivalent Rotor Speed = 4163.97 Equivalent Weight Flow = 301, 60 

Circumferential Distortion 
Station ] (7G e ) - Station 2 (66°) - Station 2A (55°) 


RC TOR D 

PCT SPAN 

94.99 

90.00 

84.99 

70.00 


0 1 A 

33.234 

33.617 

34.001 

35. 151 

STATION 1 

BETA 1 

1.559 

1.267 

0.923 

1.444 

STATION 2 

BETA 2 

43.264 

40.256 

38.972 

37.455 


BETA f PR 1 1 

54*561 

52.90B 

51.584 

50.600 


BETA (PRI 2 

24.231 

25.807 

26.798 

28.297 


V 1 

420.26 

453.01 

483.03 

515.99 


V 2 

595.94 

601.61 

604,68 

616.77 


VZ ! 

420.10 

452.69 

482.96 

515.83 


VZ 2 

433.81 

459.12 

470.11 

489.59 


v-theta i 

11.43 

10.02 

7.78 

13.00 


V-THETA 2 

408.58 

388.76 

380.31 

375.06 


V(PRJ I 

724.5 

750.9 

777.3 

812.7 


V (PR 1 2 

475.7 

510.0 

526.7 

556.1 


VTHETA PR 1 

-590.3 

-599.0 

-609.0 

-628.0 


VTHETA PR2 

-195.2 

-222.0 

“237.4 

-263.6 


u i 

601.71 

609.02 

616.77 

640.97 


U 2 

603.82 

610. 7B 

6X7.75 

638.65 


H L 

0.3819 

0.4126 

0.4410 

0.4724 


M 2 

0.5268 

0.5352 

0.5391 

0.5498 


MiPRJ 1 

0.6583 

0.6640 

0.7096 

0.7440 


H<PR) 2 

0.4221 

0.4537 

0*4696 

0.4957 


TURN ( PR > 

30.330 

27.101 

24.786 

22.304 


P 1 

14.432 

14.737 

14.955 

15.169 


P 2 

18.709 

IB. 782 

18.816 

19.018 


T 1 

510.699 

518.699 

518.699 

518.699 


T 2 

558.061 

555.905 

553.939 

555.346 


STATOR 0 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 


DIA 

33.207 

33.564 

33.921 

34.992 

STATION 2 

BETA 2 

43.284 

40.256 

30*972 

37.455 

STATION 2 A 

BETA 2A 

1.806 

2.788 

2.710 

2.702 


V 2 

595.94 

601.61 

604.68 

616.77 


V 2A 

442.34 

448.07 

443.26 

492.18 


VZ 2 

433.81 

459.12 

470.11 

489.59 


VZ 2 A 

442.12 

447.53 

442.76 

491.50 


V-THITA 2 

408.58 

388.76 

36C.31 

375.06 


V-THETA 2 A 

13.94 

21.79 

20.96 

23.20 


H 2 

0.5288 

0.5352 

0.5391 

0.5498 


N 2A 

0.3681 

0.3940 

0.3904 

0.4345 


TURN (PR 1 

41.477 

37.467 

36.262 

34.751 


P 2 

16.709 

18.782 

18.816 

19.018 


P 2A 

18.242 

16.284 

IB. 252 

18.661 


T 2 

558.061 

555.905 

553.939 

555.346 


T 2 A 

556.977 

554.856 

552.095 

554.124 


50.00 

30.00 

14.98 

9.99 

4.96 

PCT SPAN 

36.685 

36.219 

39.371 

39.754 

40.138 

DIA 

0.970 

1.014 

0.770 

1.180 

1.652 

BETA 1 

36.309 

36.041 

37.318 

40.291 

43.465 

BETA 2 

52.668 

54.623 

57.615 

58.711 

59.703 

BETA (PR) 1 

30.654 

34.291 

37.146 

40.416 

45.470 

BETA ( PRI 2 

507.37 

491.79 

459.70 

443.27 

427.99 

V 1 

622.99 

610.06 

593.10 

558.47 

512.56 

V 2 

507.27 

491.65 

459.57 

443.10 

427.77 

VZ 1 

501,28 

492.63 

470.65 

425.04 

371.24 

VZ 2 

8.59 

8.70 

6.18 

9.13 

12.34 

V-THETA l 

369.43 

358.45 

358.78 

360.34 

351.87 

V-THETA 2 

836.5 

853.4 

858.1 

853.2 

848.0 

V(PR) I 

563.0 

597.1 

591.8 

559.5 

530.4 

V I PR 1 2 

-665.1 

-697.6 

-724.6 

-729. 1 

-732.1 

VTHETA PRI 

-297.1 

-335*9 

-356.5 

-361.9 

-377.4 

VTHETA PR2 

673.70 

706.25 

730.76 

738.21 

744.46 

U 1 

666.52 

664*39 

715.32 

722.28 

729.26 

U 2 

0.4641 

0.4493 

0.4189 

0.4034 

0.3891 

H 1 

0.5552 

0.5448 

0.5269 

0.4943 

0.4516 

H 2 

0.7652 

0.7797 

0,7820 

0.7766 

0.7709 

«(PR) 1 

0.5196 

0.5332 

0.5257 

0.4952 

0.4673 

H(PR) 2 

22.030 

20.584 

20.560 

18 .399 

14.342 

TURN (PR) 

15.144 

15*075 

14.936 

14.855 

14.789 

P 1 

19.191 

19.169 

19.040 

18.657 

16.217 

P 2 

518.699 

518*699 

518.699 

518.699 

518.699 

T 1 

556.274 

552.824 

556.623 

557.200 

557.925 

T 2 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 

36.420 

37.848 

38.919 

39.276 

39.633 

DIA 

36.389 

36.041 

37.318 

40.291 

43.465 

BETA 2 

1.904 

2.598 

3.529 

3.896 

3.685 

BETA 2A 

622.99 

610. OB 

593.10 

558.47 

512.56 

V 2 

529.67 

533.53 

493.15 

469.48 

455.33 

V 2A 

501.26 

492.63 

470.65 

425.04 

371.24 

VZ 2 

529.26 

532.76 

491.96 

468.13 

454.07 

VZ 2A 

369.43 

358.45 

350.78 

360.34 

351.87 

V-THETA 2 

17.59 

24.17 

30.34 

31.08 

29.24 

V-THETA 2A 

0.5552 

0.5448 

0.5269 

0.4943 

0.4516 

H 2 

0 .4666 

0.4736 

0.4349 

0.4131 

0.3999 

H 2 A 

34.466 

33.366 

33.695 

36.289 

39.670 

TURN (PR) 

19.191 

19.169 

19,040 

18.657 

16.217 

P 2 

19.036 

19.053 

18.577 

18.362 

18.218 

P 2A 

556.274 

552.824 

556.623 

557.200 

557.925 

T 2 

554.974 

551.753 

555.228 

555.797 

556.620 

T 2A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed = 98. 91 Equivalent Rotor Speed 41<S3*97 Equivalent Weight Flow = 101. 00 

Circumferential Distortion 
Station 1 (106°) - Station 2 (96 c > - Station 2A (85°) 


ROTOR 0 


PCT SPAN 

94.99 

90.00 

04.99 

70.00 

50.00 

30.00 

14.98 

9.99 

4.98 

PCT SPAN 



DIA 

33.234 

33.617 

34.001 

35.151 

36.685 

38.219 

39,371 

39.754 

40.136 

01 A 

STATION 

1 

BETA 1 

2.377 

‘2.508 

2.257 

0.735 

1.316 

1.103 

1.918 

1.494 

2.599 

BETA 1 

STATION 

2 

bETA 2 

33.791 

35.014 

38.410 

36.395 

35.728 

35.378 

36.460 

39.314 

42.601 

BETA 2 



BETA (PR ) 1 

55.231 

52.759 

52.323 

53.103 

53.496 

56.002 

59.697 

61*874 

67.011 

BETA(PR) 1 



B ETA f PR ) 2 

28.321 

27.617 

25.393 

26.844 

29.115 

32.600 

35.764 

40.552 

45.364 

BETA (PR) 2 



V 1 

406.38 

446.48 

462.59 

476.66 

490.39 

470.39 

419.20 

389.36 

310.22 

V 1 



V 2 

601.40 

609.42 

621.96 

638.22 

643.62 

631.92 

610.90 

558.78 

513.79 

V 2 



V2 1 

406.02 

448.04 

462.23 

476.62 

490.24 

470.24 

418.88 

389.17 

309.07 

VZ 1 



VZ 2 

499.80 

499.11 

407.36 

513.70 

522.25 

514.52 

490.23 

431.33 

377.39 

VZ 2 



V-THETA 1 

16.85 

19.62 

18.22 

6.11 

11.26 

9.05 

14.03 

10.15 

14*07 

V-THETA 1 



V-THETA 2 

334.47 

349.66 

306.41 

378.67 

375.66 

365.35 

362.22 

353.21 

347.04 

V-THETA 2 



V ( PR ) 1 

712.0 

740.4 

756.3 

793.9 

824.1 

841.0 

830.2 

825.6 

793.4 

V(PR) 1 



V(PR > 2 

567.8 

563.3 

539.5 

575.8 

598.1 

611.6 

605.5 

568.9 

538.2 

V(PR) 2 



VTHETA PR1 

-584.9 

-589.4 

-598.6 

-634.9 

-662.4 

-697.2 

-716.7 

-728.1 

-730.4 

VTHETA PR1 



VTHtTA PR2 

-269.3 

-261 • 1 

-231.3 

-260.0 

-290.9 

-329.0 

-353.1 

-369.1 

-382.2 

VTHETA PR2 



U 1 

601.71 

609.02 

616.77 

640.97 

673.70 

706.25 

730.76 

738.21 

744.46 

U 1 



U 2 

603.82 

610.78 

617.75 

638.65 

666.52 

694.39 

715.32 

722.28 

729.26 

U 2 



H I 

0.3689 

0.4083 

0.4216 

0.4349 

0.4480 

0.4290 

0.38 09 

0.3531 

0.2000 

n l 



M 2 

0.5339 

0.5426 

0.5555 

0.5705 

0.5750 

0.5644 

0.5437 

0.4947 

0.4526 

H 2 



M ( PR ) I 

0.6463 

0.6741 

0.6893 

0.7244 

0.7528 

0.7670 

0.7543 

0.7486 

0.7162 

H(Pft) 1 



M(PR) 2 

0.5040 

0.5015 

0.4018 

0.5147 

0.5344 

0.5463 

0.5389 

0.5037 

0.4741 

H( PR ) 2 



TURN (PR) 

26.910 

25.142 

26.930 

26.261 

24.397 

23.453 

24.022 

21.427 

21.757 

TORN (PR | 



P I 

14.488 

14.770 

14.868 

14.955 

15.123 

15.008 

14.736 

14.595 

14.251 

P 1 



P 2 

18.792 

18.951 

19.129 

19.356 

19.510 

19.478 

19.280 

18.683 

18.241 

P 2 



T 1 

5 IB. 699 

518.699 

510.699 

518.699 

518.699 

518.699 

518.699 

516.699 

518.699 

T 1 



T 2 

553.146 

555.902 

553.893 

554.717 

555.030 

554.864 

556.509 

556.909 

558.223 

T 2 

STATOR 1 

9 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 



DIA 

33.207 

33.564 

33.921 

34.992 

36.420 

37.848 

38.919 

39,276 

39.633 

DIA 

STATION 

2 

BETA 2 

33.791 

35.014 

38.410 

36.395 

35.726 

35.378 

36.460 

39.314 

42.601 

BETA 2 

STATION 

2A 

BETA 2 A 

2.203 

2.636 

2.555 

2.362 

2.094 

2.504 

3.296 

4.082 

4.012 

BETA 2A 



V 2 

601.40 

609.42 

621.96 

638.22 

643.62 

631.92 

610.90 

558.76 

513.79 

V 2 



V 2A 

464.51 

465.53 

463.92 

511.26 

536.66 

542.48 

489.67 

469.86 

459.22 

V 2 A 



VZ 2 

499.80 

499.11 

487.36 

513.70 

522.25 

514.52 

490.23 

431.33 

377.39 

VZ 2 



VZ 2 A 

464.17 

4 6 s . 03 

463.44 

510.77 

536.19 

541.76 

488.61 

468.40 

457.77 

VZ 2A 



V-THtTA 2 

334.47 

349.66 

386.41 

376.67 

375.66 

365.35 

362.22 

353.21 

347.04 

V-ThETA 2 



V-THETA 2 A 

17.66 

21.41 

20.68 

21.07 

19.60 

23.69 

28.14 

33.43 

32.11 

V-THETA 2A 



M 2 

0.5339 

0.5426 

0.5555 

0.5705 

0.5750 

0.5644 

0.5437 

0.4947 

0.4526 

H 2 



K 2 A 

0.4077 

0.4095 

0.4088 

0.4517 

0.4747 

0.4801 

0.4312 

0.4130 

0.4028 

n 2 A 



TURN (PR) 

31.5B7 

32.377 

35.855 

34.031 

33.615 

32.818 

33.071 

35.127 

38.480 

TURNiPA) 



P 2 

18.792 

18.951 

19.129 

19.356 

19.510 

19.478 

19.280 

18.683 

18.241 

P 2 



P 2 A 

1S.47B 

18. <*76 

18.460 

18.908 

19.162 

19.179 

18.582 

18.397 

18.294 

P 2A 



T 2 

550.1-46 

555.902 

553. B93 

554.717 

555.030 

554.864 

556.509 

556.909 

556.223 

T 2 



T 2 A 

556 . 029 

5*5.005 

553.090 

554.049 

555.858 

555.731 

556.615 

556.695 

556.539 

T 2A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed = 98- 91 Equivalent Rotor Speed = 4163.97 Equivalent Weight Flow = 101. 60 

Circumferential Distortion 
Station 1 (136°) - Station 2 (126°) - Station 2A (115°) 


ROTOR D 


PCT SPAN 

94.99 

90.00 

84.99 

70.00 

50.00 

30.00 

14.98 

9.99 

4.96 

PCT SPAN 



DIA 

33.234 

33.617 

34.001 

35.151 

36 . 68 5 

38.219 

39.371 

39.754 

40.136 

DIA 

STATION 

1 

6ETA 1 

2.607 

1.874 

1.097 

0.606 

0.970 

1.148 

1.363 

1.629 

1.035 

BETA 1 

STATION 

2 

8ETA 2 

42. 80S 

40.134 

38.975 

37.498 

36.519 

35.876 

37.673 

39.963 

43.753 

BETA 2 



BETA ( PR) 1 

52.489 

51.41B 

51.128 

50.663 

52.293 

53.427 

57.153 

58.051 

59.677 

BETA (PR ) 1 



BETA (PR) 2 

24.760 

26.107 

27.803 

29.325 

30.624 

34.597 

36.563 

41.537 

45.157 

BETA ( PR) 2 



V l 

44 6.76 

473.76 

469.71 

519.39 

514.19 

516.50 

464.87 

452.61 

430.98 

V 1 



V 2 

593.22 

599.27 

594.61 

605.72 

622.72 

607.32 

598.29 

547.88 

515.40 

V 2 



VZ 1 

446.29 

473.50 

489.62 

519.33 

514.09 

516.32 

464.65 

452.35 

430.07 

VI 1 



VZ 2 

435*22 

458.15 

462.26 

480.54 

500.23 

491.42 

472.53 

416.96 

371.52 

VZ 2 



V-THETA 1 

20.32 

15.49 

9.38 

7.31 

8.70 

10.35 

11.06 

12.66 

7. 78 

V-THETA l 



V-THETA 2 

403.09 

366.27 

374.00 

366.70 

370.40 

355.42 

364.86 

351.11 

355.69 

V-THETA 2 



V ( PR ) 1 

732.9 

759.3 

780.2 

819.3 

840.6 

866.6 

856.7 

854.9 

653.5 

VtPR) 1 



V( PR ) 2 

479.3 

510.2 

522.6 

551.2 

581.6 

597.8 

589.6 

561.0 

527.9 

V(PM 2 



VTHETA PR I 

-501.4 

-593.5 

-607.4 

-633.7 

-665.0 

-695.9 

-719.7 

-725.3 

-736.7 

VTHETA PR1 



VTHETA PR2 

-200.7 

-224.5 

— 243«6 

-269.9 

-296.1 

-339.0 

-350.5 

-371.2 

-373.6 

VTHETA PR2 



U 1 

601.71 

609.02 

616.77 

640.97 

673.70 

706.25 

730.76 

738.21 

744.46 

U 1 



U 2 

603.82 

610.78 

617.75 

638.65 

666.52 

694.39 

715.32 

722.28 

729.26 

U 2 



N I 

0.4067 

0.4322 

0.4473 

0.4756 

0.4706 

0.4729 

0.4238 

0.4122 

0.3919 

n 1 



M 2 

0.5257 

0.5324 

0.5 290 

0.5390 

0.5543 

0.5416 

0.5311 

0.4836 

0.4537 

N 2 



MIPR) I 

0.6673 

0.6927 

0.7126 

0.7503 

0.7694 

0.7933 

0.7810 

0.7786 

0.7761 

NfPR) 1 



H(PR 1 2 

0.4247 

0.4533 

0.4650 

0.4905 

0.5178 

0.5332 

0.5234 

0.4954 

0.4647 

N<PR> 2 



TURN C PR) 

27.729 

25.31 2 

23.325 

21.340 

21.686 

18.882 

20.680 

16.618 

14.631 

TURN (PR > 



P I 

14.563 

14.831 

14.965 

15.197 

15.104 

15.186 

14.875 

14.620 

14.667 

P 1 



P 2 

18.733 

18.862 

18.822 

18.974 

19.202 

19.221 

19.181 

18.613 

16.312 

P 2 



T 1 

518.699 

518.699 

518.699 

518.699 

518.699 

518.699 

518.699 

518.699 

516.699 

T 1 



T 2 

559.249 

557.171 

555.115 

555.993 

557.393 

553.944 

557.931 

558.582 

559.066 

T 2 

STATOR C 

1 

PCT SPAN 

95.00 

90.00 

65.00 

70.00 

50«00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 



Ul A 

33.207 

33.564 

33.921 

34.992 

36.420 

37.848 

38.919 

39.276 

39.633 

DIA 

STATION 

2 

BETA 2 

42.605 

40.134 

36.975 

37.498 

36.518 

35.676 

37.673 

39.963 

43.753 

BETA 2 

STATION 

2 A 

BETA 2 A 

2.511 

2.537 

2.426 

2.042 

2.217 

2.502 

3.161 

4.216 

4.162 

BETA 2A 



V 2 

593.22 

599.27 

594.61 

605.72 

622.72 

607.32 

596.29 

547.80 

515.40 

V 2 



V 2 A 

459.78 

467.24 

459.87 

502.91 

538.00 

541.77 

499.92 

477.25 

464.55 

V 2A 



VZ 2 

435.22 

458. 15 

462.26 

480.54 

500.23 

491.42 

472.53 

418.98 

371.52 

VZ 2 



VZ 2 A 

459.33 

*♦66.77 

459.44 

502.54 

537.56 

541.05 

498.91 

475.69 

463.00 

VZ 2A 



V-THETA 2 

403.09 

386.27 

374.00 

368.70 

370.40 

355.42 

364.86 

351.11 

355.69 

V-THETA 2 



V-THETA 2A 

20.14 

20.68 

19.46 

17.92 

20. B1 

23.64 

27.55 

35.07 

33.69 

V-THETA 2A 



M 2 

0.5257 

0.5324 

0.5290 

0.5390 

0.5543 

0.5416 

0.5311 

0.4836 

0.4537 

n 2 



M 2A 

0.4032 

0.4108 

0.4049 

0.4439 

0.4757 

0.4805 

0.4404 

0.4195 

0.4077 

H 2A 



TURN ( PR ) 

40.293 

37.596 

36.549 

35.454 

34.282 

33.317 

34.41B 

35.641 

39.402 

TURN (PR) 

* 


P 2 

18.733 

18.662 

16.822 

18.974 

19.282 

19.221 

19.181 

18.613 

18.312 

P 2 



P 2A 

18.447 

16.495 

18.433 

18*817 

19.168 

19.167 

18.699 

18.482 

16.354 

P 2A 



T 2 

559.249 

557.171 

555.115 

555.993 

557.393 

553.944 

55 7.931 

558.562 

559.066 

T 2 



T 2 A 

558.692 

556.505 

554.392 

555.180 

556.484 

553.435 

556.995 

557.629 

558.230 

T 2A 



Table A-8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed = 98. 91 Equivalent Rotor Speed - 4163.97 Equivalent Weight Flow - 101. 60 

Circumferential Distortion 
Station 1 (166 c ) - Station 2 (156°) - Station 2 A (145°) 


to 

o 

CO 


ROTOR D 

STATION 1 
STATION 2 


STATCR D 

STATION 2 
STATION 2 A 


PCI SPAN 

94.99 

90.00 

04.99 

70.00 

50.00 

30.00 

14.98 

9.99 

4.98 

PCT SPAN 

DIA 

33.234 

33.617 

34.001 

35.151 

36.685 

38.219 

39.371 

39.754 

40.130 

DXA 

BETA 1 

1.F76 

2.032 

2.014 

2.231 

2.062 

2.431 

2.140 

2.326 

3.044 

6ETA 1 

BETA 2 

42.182 

40.194 

39.283 

36.901 

35.854 

35.275 

37.026 

39.779 

44.297 

BETA 2 

BETA (PR ) 1 

5S.600 

53.447 

52.546 

53.195 

55.744 

56.876 

60.548 

62.224 

66.065 

BETA (PR) 1 

BETA ( PR) 2 

25.977 

26. BOO 

2 B * 034 

28.515 

30.250 

34.550 

38.715 

41.411 

46.043 

BETA (PR) 2 

V 1 

403.19 

*40.24 

460.38 

466.36 

44B.13 

448.66 

404.47 

381.05 

311.49 

V 1 

V 2 

58* • BC 

592.29 

590.99 

617.15 

630.04 

610.17 

577.15 

549.41 

507.22 

V 2 

VZ 1 

402.97 

439.95 

460.09 

466.01 

447.82 

448.40 

404.12 

380.67 

311.02 

VZ 1 

VZ 2 

433.34 

452.42 

457.44 

493.49 

510.42 

497.44 

459.76 

421.27 

362.30 

¥2 2 

V-THfTA 1 

13.20 

15.61 

16.16 

18.15 

16.12 

19.04 

15.10 

15.46 

16.54 

V-THETA 1 

V-THETA 2 

392.68 

382.24 

374.18 

370.54 

368*85 

351.88 

346.78 

350.73 

353.52 

V-THETA 2 

V ( PR 1 1 

713.3 

738.7 

756.6 

777.9 

795.6 

820.6 

821.9 

816.9 

791.6 

VIPR) l 

V ( PR I 2 

482.1 

506.9 

518.2 

561.7 

591.2 

604.8 

590.5 

562.9 

522.9 

VIPR) 2 

VTHETA PRI 

— 56 B« 5 

-593.4 

-600.6 

-622.8 

-657.6 

*687.2 

-715.7 

-722.8 

-727.4 

VTHETA PRI 

V THETA PR2 

-211.1 

-228.5 

-243.6 

-268.1 

-297.7 

*342.5 

-368.5 

-371.6 

-375.7 

VTHETA PR2 

U 1 

601.71 

609.02 

616.77 

640.97 

673.70 

706.25 

730.76 

738.21 

744.46 

U 1 

U 2 

603.82 

610.78 

617.75 

638.65 

666.52 

694.39 

715.32 

722.28 

729.26 

U 2 

H I 

0.3659 

0.4006 

0.4196 

0.4252 

0.4080 

0.4087 

0.3671 

0.3453 

0.2012 

H 1 

M 2 

0.5170 

0.52*9 

0.5245 

0.5485 

0.5600 

0.5418 

0.5099 

0.4041 

0.4447 

H 2 

M ( PR ) 1 

0.6474 

0 .6722 

0.6895 

0.7092 

0.7244 

0.7472 

0.7460 

0.7404 

0.7146 

HI PR.) 1 

N(PR) 2 

0.4262 

0 .*49 2 

Q.4599 

0.4992 

0.5254 

0.5371 

0.5217 

0.4960 

0.4585 

H(PR) 2 

TURN (PR) 

29.623 

26.647 

24.512 

24.682 

25.511 

22.380 

21.924 

20.910 

20.932 

TURN (PR ) 

P 1 

14.542 

14.799 

14.940 

14.947 

14.821 

14.931 

14.720 

14.630 

14.316 

P 1 

P 2 

18.657 

18.735 

18.727 

19.096 

19.343 

19.242 

16.940 

18.641 

18.251 

P 2 

T I 

518.699 

518.699 

518.699 

518.699 

518.699 

518.699 

518.699 

518.699 

518.699 

T 1 

T 2 

560.692 

559.134 

557.394 

558.468 

559.811 

558.723 

560.894 

561.204 

562.730 

T 2 


PCT SPAN 

95 .00 

90.00 

B5.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 

DIA 

33.207 

33.564 

33.921 

34.992 

36.420 

37.846 

38.919 

39.276 

39.633 

DIA 

GtTA 2 

*2.182 

40.19* 

39.283 

36.901 

35.854 

35.275 

37.026 

39.779 

44.297 

BETA 2 

BETA ^A 

2.503 

2.671 

2.605 

2.117 

2.012 

2.597 

3.174 

4.032 

3.693 

BETA 2A 

V 2 

5b*. SO 

592.29 

590.99 

617.15 

630.04 

610.17 

577.15 

549.41 

507.22 

V 2 

V 2k 

*74.79 

*73. IB 

*76.16 

526.17 

560.95 

569.22 

512.88 

491.02 

479.70 

V 2A 

VZ 2 

*33.34 

*52.42 

*57.44 

493.49 

510.42 

497.44 

459.76 

421.27 

362.30 

VZ 2 

VZ 2 A 

*7*. 34 

472.66 

*75.66 

527.76 

560.48 

566.43 

511.83 

489.53 

478.36 

VZ 2A 

V-THETA 2 

392.68 

382.24 

374.18 

370.5* 

366.85 

351.88 

346.78 

350.73 

353.52 

V-THETA 2 

V-THETA 2 A 

20.73 

22.05 

21.6* 

19.51 

19.69 

25.78 

28.38 

34.51 

30.88 

V-THETA 2 A 

M 2 

0.5170 

0.5240 

0.5245 

0.5485 

0.5600 

0.5418 

0.5099 

0.4641 

0.4447 

R 2 

M 2 A 

0.4159 

0.4151 

0.4183 

0*4653 

0.4949 

0.5026 

0.4502 

0.4302 

0.4193 

M 2A 

TURN l PR ) 

39.67b 

37.522 

36.678 

34.762 

33.623 

32.6 22 

33.758 

35.641 

40.494 

TURN (PR) 

P 2 

18.657 

It. 735 

18.727 

19.096 

19.343 

19.242 

16.940 

18.641 

18.251 

P 2 

P 2a 

IB.bGf 

IP. 560 

18.611 

19.105 

19.435 

19.513 

18.645 

18.625 

18.507 

P 2A 

T 2 

560.692 

554.134 

557.394 

558.468 

559.611 

558.723 

560.694 

561.204 

562.730 

T 2 

T 2k 

561. C*9 

659.443 

557.971 

559.373 

560. B57 

560.729 

562.020 

562.151 

563.854 

T 2A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed - 98. 91 Equivalent Rotor Speed - 4163. 97 Equivalent Weight Flow - 101. 60 

Circumferential Distortion 
Station 1 (196°) - Station 2 (186°) - Station 2A (175°) 


RCTOR 0 

PCT SPAN 

94.99 

90.00 

6^.99 

70.00 

50.00 

30.00 

14.98 

9.99 

4.98 

PCT SPAN 


JIA 

33.2 34 

33.617 

34.001 

35.151 

36.605 

38.219 

39.371 

39.754 

40.136 

DIA 

STATION 1 

BETA 1 

2.479 

2.457 

1.850 

2.038 

3.647 

2 o2 12 

2.326 

1.846 

2.507 

BETA 1 

STATION 2 

BETA 2 

42.873 

40.600 

39.763 

38.564 

37.085 

35.956 

37.509 

40.768 

43.823 

8ETA 2 


eETA(PR) 1 

51.343 

49.876 

50*566 

50.369 

51.378 

54.096 

55.953 

57.538 

59.468 

BETA ( PR ) 1 


BETA ( PR ) 2 

24.274 

26.131 

27.493 

29.407 

30.420 

33.793 

37.539 

39.496 

45.016 

BETA! PR) 2 


V 1 

465.65 

495.83 

494.38 

515.62 

513.22 

497.84 

481.08 

460.49 

42B.47 

V 1 


V 2 

597.34 

596.91 

594.20 

600.13 

622.39 

615.95 

588.36 

566.75 

516.69 

9 2 


VZ 1 

465.21 

495.36 

494.12 

515.29 

512.16 

497.40 

480.60 

460.17 

428*02 

92 1 


VZ 2 

437.76 

453.21 

456.76 

469.09 

496.28 

497.90 

465.71 

420.29 

372.02 

92 2 


V '-THETA 1 

20.14 

21.26 

15.96 

18.34 

32.64 

19.21 

19.52 

14.83 

18.74 

9-THETA 1 


V-THFTA 2 

406.41 

368.45 

300.06 

374.26 

375.13 

361.16 

357.47 

369.26 

357.04 

9-THETA 2 


VlPfU 1 

744.7 

768.7 

777.9 

80B.2 

620.5 

048.2 

858.4 

857.4 

842*6 

VCPRI 1 


V ( PR ) 2 

400.2 

504.8 

514.9 

538.5 

575.8 

600.0 

586.6 

556.3 

527.3 

9< PR) 2 


VTHETA PR 1 

—581.6 

-567. 8 

-600.8 

-622.6 

-641.1 

-687.0 

-711.2 

-723*4 

-725.7 

VTHETA PR1 


VTHETA PR2 

-197.4 

-222.3 

-237.7 

-264.4 

-291.4 

-333.2 

-357.9 

-353.0 

-372*2 

VTHETA PR2 


U 1 

601.71 

609.02 

616.77 

640.97 

673.70 

706.25 

730.76 

738.21 

744.46 

U 1 


U 2 

603.02 

610.76 

617.75 

638.65 

666.52 

694.39 

715.32 

722.28 

729.26 

U 2 


M 1 

0.*245 

0.4531 

0.4516 

0.4720 

0.4697 

0.4551 

0.4391 

0.4197 

0*3096 

H 1 


M 2 

0.5300 

0.5307 

0.5293 

0.5347 

0.5552 

0.5512 

0.5220 

0.5022 

0.4556 

n z 


MtPRl 1 

0.6790 

0.7025 

0.7106 

0.7399 

0.7510 

0.7753 

0.7836 

0.7814 

0*7660 

«<PR) 1 


M(PR> 2 

0.4261 

0.4486 

0.4507 

0.4798 

0.5137 

0.5369 

0.5230 

0.4930 

0.4650 

HC PR) 2 


TURN < PR I 

27.070 

23.745 

23.073 

20.984 

20.974 

20.355 

18.504 

16.146 

14*563 

TURN (PR) 


P 1 

14.873 

15.093 

15.087 

15.227 

15.173 

15.153 

15.104 

14.961 

14.810 

P 1 


P 2 

16.795 

18.815 

10.804 

18.915 

19.269 

19.352 

19.082 

18.641 

10.339 

P 2 


T 1 

518.699 

518.699 

516.699 

518.699 

518.699 

518.699 

518.699 

518.699 

518.699 

T 1 


T 2 

556.358 

556.082 

553.772 

554.169 

555.165 

551.279 

555.795 

556.645 

557.333 

T 2 


STATOR D 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5*00 

PCT SPAN 


0 I A 

33.207 

33.564 

33.921 

34.992 

36.420 

37 .848 

38,919 

39.276 

39.633 

DIA 

STATION 2 

BETA 2 

42.873 

40 . 60 0 

39.763 

36.504 

37.085 

35.956 

37.509 

40.766 

43.623 

BETA 2 

STATION 2 A 

BETA 2 A 

2.549 

2.909 

2.892 

2.226 

1.696 

2.675 

3.370 

4.060 

3.570 

BETA 2A 


V 2 

597.34 

596.91 

594.20 

600.13 

622.39 

615.95 

566*36 

566.75 

516*69 

V 2 


V 2A 

451.19 

453.15 

446.65 

491.42 

534.06 

537.20 

502.46 

480.04 

463*50 

V 2A 


VZ 2 

437.76 

453.21 

456.76 

469.09 

496.28 

497.90 

465.71 

428.29 

372*02 

VZ 2 


VZ 2 A 

450. 74 

452.56 

440 *06 

491.00 

533.67 

536.42 

501.33 

476.56 

462.27 

VZ 2A 


V-THETA 2 

406 *41 

368.45 

380.06 

374.26 

375.13 

361.16 

357.47 

369.28 

357.04 

V-THETA 2 


V-THETA 2 A 

20.07 

23.00 

22.64 

19.09 

17.67 

25.06 

29.52 

33.97 

26*84 

V-THETA 2A 


M 2 

0.5300 

0.5307 

0.5293 

0.5347 

0.5552 

0.5512 

0.5228 

0.5022 

0.4556 

n 2 


M 2 A 

0.3951 

0.3977 

0.3944 

0.4332 

0.4719 

0.4763 

0.4425 

0.4218 

0.4064 

* 2A 


TURN <PR) 

40.323 

37.690 

36.071 

36.356 

35.170 

33.224 

34.045 

36.602 

40.143 

TURN (PR) 


P 2 

16.795 

18.815 

16.604 

16.915 

19.269 

19.352 

19.082 

16.841 

18.339 

P 2 


P 2A 

10.490 

1 fi.505 

10.467 

16.326 

19.230 

19.241 

10.613 

16.590 

18.422 

P 2A 


T 2 

55b. 356 

556.062 

553.772 

554.169 

555* 165 

551.279 

555.795 

556.645 

557.333 

T 2 


T 2A 

559.546 

557.400 

555.143 

555.614 

556.692 

553.297 

557.455 

558*190 

559*091 

T 2A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed = 98.91 Equivalent Rotor Speed = 4163. 97 Equivalent Weight Flow = 10 J. 60 

Circumferential Distortion 
Station 1 (226 °) - Station 2 (216°) - Station 2A (205 c ) 


ROTOR D 

PCT SPAN 

94.99 

90.00 

84.99 

70.00 


DIA 

33.234 

33.617 

34.001 

35.151 

STATION l 

BETA 1 

-0.849 

0.956 

3.078 

3.933 

STATION 2 

BETA 2 

42.027 

40.395 

40.209 

38.470 


BETA t PR I 1 

56.362 

53.956 

51.846 

51.492 


BETA { PR ) 2 

25.922 

26.911 

27.374 

28.034 


V 1 

404.40 

437.90 

461.08 

484.69 


V 2 

5B5.94 

590.35 

593.43 

614.71 


VZ l 

404.34 

437.84 

460.02 

483.55 


VZ 2 

435.25 

449.60 

453.20 

481.26 


V— THETA 1 

-5.99 

7.31 

31.16 

33.24 


V-THETA 2 

392.27 

382.57 

383.10 

3B2.40 


VIPRI 1 

729.9 

744.2 

744.7 

776.6 


VIPR) 2 

483.9 

504.2 

510.3 

545.3 


VTHETA PRl 

-607.7 

-601.7 

— 5B 5.6 

-607.7 


V THETA PR2 

-211.5 

-228.2 

-234.7 

-256.3 


U 1 

601.71 

609.02 

616.77 

640.97 


U 2 

603.82 

610.76 

617.75 

638.65 


H 1 

0.3671 

0.3984 

0.4202 

0.4426 


M 2 

0.5203 

0.5254 

0.5289 

0.5482 


KIPRI 1 

0.6625 

0.6770 

0.6787 

0.7091 


Hi PRl 2 

0.4297 

0.4487 

0.4549 

0.4863 


TURN ( PR 1 

30.440 

27.047 

24.474 

23.460 


P 1 

14.590 

14.838 

15.000 

15.161 


P 2 

18.666 

18.769 

18.630 

19.136 


T 1 

518.699 

518.699 

516.699 

518.699 


T 2 

556.290 

554.396 

553.143 

554.606 


STATOR D 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 


DIA 

33.207 

33.564 

33.921 

34.992 

STATION 2 

BETA 2 

42.027 

40.395 

40.209 

38.470 

STATION 2A 

BETA 2A 

2.601 

3.353 

3.383 

2.333 


V 2 

585.94 

590.35 

593.43 

614.71 


V 2 A 

451.00 

448.59 

451.17 

500*98 


VZ 2 

435.25 

449.60 

453.20 

481.26 


VZ 2 A 

450.46 

447.82 

450.37 

500.51 


V-THETA 2 

392*27 

382.5? 

363.10 

382.40 


V-THETA 2A 

22.04 

26.24 

26.62 

20.39 


M 2 

C. 5203 

0.5254 

0.5289 

0.5482 


H 2 A 

0.3965 

0.3951 

0.3979 

0.4428 


TURN | PR 1 

39.225 

37.041 

36.626 

36.135 


P 2 

16 . 666 

18.769 

IB. 830 

19.136 


P 2 A 

16.501 

15.482 

18.506 

18.949 


T 2 

556.290 

554.396 

*5 3. 143 

554.606 


T 2 A 

555.195 

553.198 

551.943 

553.469 


50.00 

30.00 

14.98 

9.99 

4.98 

PCT SPAN 

36.685 

38.219 

39.371 

39.754 

40*138 

DIA 

3.708 

2.607 

3.214 

4.585 

5.917 

BETA 1 

37.088 

35.951 

37.925 

40.872 

44. 102 

BETA 2 

54.199 

56.263 

58.745 

60.820 

61.799 

BETA |PR ) 1 

31.220 

35.100 

38.495 

43.052 

47.411 

BETA(PR) 2 

465.20 

456.28 

429.67 

395.90 

380.25 

V 1 

613.72 

601.50 

577*19 

531.94 

494.69 

V 2 

464.20 

457.75 

428.91 

394.57 

376.16 

VZ 1 

489.34 

486.25 

454.32 

401.36 

354.52 

VZ 2 

30.08 

20.84 

24.09 

31.64 

39.19 

V-THETA l 

369.93 

352.65 

354.00 

347.32 

343.56 

V-TMETA 2 

793.6 

824.2 

826.7 

809.3 

600.3 

VIPRI 1 

572.5 

595.2 

581.7 

550.4 

524.6 

VIPRI 2 

-643.6 

-685.4 

-706.7 

-706.6 

—705.3 

VTHETA PRl 

-296.6 

-341.7 

-361.3 

-375.0 

-365.7 

VTHETA PA2 

673.70 

706.25 

730.76 

736.21 

744*46 

U l 

666.52 

694.39 

715.32 

722.28 

729.26 

U 2 

0.4241 

0.4176 

0.3907 

0.3592 

0*3446 

n x 

0.5468 

0.5353 

0.5122 

0.4700 

0.4353 

n 2 

0.7235 

0.7510 

0.7517 

0.7342 

0.7253 

HIPRI 1 

0.5101 

0.5297 

0.5162 

0.4863 

0.4616 

HIPRI 2 

22.996 

21.216 

20.341 

17.673 

14.496 

TURNCPRI 

15.056 

15.062 

14.934 

14.766 

14.757 

P 1 

19.191 

19.149 

18.957 

18.459 

16.125 

P 2 

518.699 

518.699 

518.699 

518.699 

516.699 

T 1 

555.605 

555.566 

556.193 

556.606 

557.692 

T 2 


50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 

36.420 

37 • 846 

38.919 

39.276 

39.633 

DIA 

37.088 

35.951 

37.925 

40.872 

44.102 

BETA 2 

2.035 

2.674 

3.994 

4.729 

4.493 

BETA 2A 

613.72 

601.50 

577.19 

531.94 

494.69 

V 2 

519.16 

527.96 

479.10 

460.80 

447.77 

V 2A 

489.34 

486*25 

454.32 

401.36 

354.52 

VZ 2 

5X8.71 

527.19 

477.70 

458.97 

446.07 

VZ 2A 

369.93 

352.65 

354.00 

347.32 

343.58 

V-THETA 2 

18.43 

24.62 

33.35 

37.97 

35.05 

V-THETA 2A 

0.5468 

0.5353 

0.5122 

0.4700 

0.4353 

H 2 

0.4591 

0.4674 

0.4220 

0.4052 

0*3930 

R 2A 

35.034 

33.220 

33.837 

36.037 

39.500 

TURN 1 PRl 

19.191 

19.149 

18.957 

18.459 

18*125 

P 2 

19.093 

19.126 

18.589 

18.416 

16*302 

P 2A 

555.605 

555.566 

556.193 

556.606 

557.892 

T 2 

554.656 

554. 121 

555.417 

555.798 

557.002 

T 2A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Kotor D - Stator D 

Percent Equivalent Rotor Speed - 98. 91 Equivalent Rotor Speed = 4163. 97 Equivalent Weight Flow - 101. 60 

Circumferential Distortion 
Station 1 (256°) - Station 2 (246°) - Station 2A (235 *> 


ROTOR 0 

PCT SPAN 

94.99 

90.00 

84.99 

70.00 

50.00 

30.00 

14.98 

9.99 

4.96 

PCT SPAN 


D1A 

33.234 

33.617 

34.001 

35.151 

36.685 

38.219 

39.371 

39.754 

40.136 

01A 

STATION I 

BETA 1 

4.037 

3.605 

3.466 

3.101 

3.761 

2.545 

2*544 

2.289 

3.193 

BETA 1 

STATION 2 

BETA 2 

42.466 

42.528 

42.793 

40.682 

39.941 

38.764 

41.930 

44.719 

50.036 

BETA 2 


BETA (PR) 1 

52.665 

52.514 

52.674 

53.577 

54.334 

57.618 

60.210 

62.167 

64.422 

BETA (PR) 1 


BETA (PR) 2 

24.938 

25.580 

25.550 

30.372 

31.808 

34.783 

39.477 

42.973 

47.433 

BETA (PR) 2 


V 1 

433.61 

446.45 

450.36 

455.44 

462.73 

436.11 

408.44 

382.07 

347.65 

V 1 


V 2 

592.96 

593.73 

599.68 

582.59 

596.66 

595.43 

559.48 

529.93 

498.34 

V 2 


VZ 1 

432.53 

445.56 

449.54 

454.78 

461.71 

435.62 

407.96 

381.71 

347.07 

VZ 1 


V2 2 

437.28 

437.54 

440.05 

441.78 

457.29 

463.68 

415.44 

375.82 

319.57 

VZ 2 


V-THETA 1 

30.53 

28.07 

27.23 

24.64 

30.35 

19.36 

18.13 

15.26 

19.36 

V-THETA 1 


V-THETA 2 

400.49 

401.33 

407.39 

379.75 

382.91 

372.33 

373.14 

372.15 

361.33 

V-THETA 2 


V (PR ) 1 

716.5 

732.1 

741.4 

766.0 

791.9 

013.4 

021.2 

817.6 

603.9 

VI PR) 1 


V(PR) 2 

462.3 

465.1 

487.7 

512.1 

538.4 

565.4 

539.3 

514.7 

473.3 

V(PR) 2 


V THETA PR1 

-571.2 

-580.9 

-58 9.5 

-616.3 

-643.3 

-686.9 

-712.6 

-723.0 

-725.1 

VTHETA PR1 


VTHETA PR2 

—203.3 

-209.4 

-210.4 

-258.9 

-283.6 

-322.1 

-342.2 

-350.1 

-347.9 

VTHETA PR2 


U 1 

601.71 

609.02 

616.77 

640.97 

673.70 

706.25 

730.76 

738.21 

744.46 

U 1 


U 2 

603.82 

610.78 

617.75 

638.65 

666.52 

694.39 

715.32 

722.28 

729.26 

U 2 


H 1 

0.3944 

0.4064 

0.4101 

0.4149 

0.4218 

0.3967 

0.3708 

0*3463 

0.3144 

N 1 


M 2 

0.5251 

0.5265 

0.5328 

0.5162 

0.5292 

0.5280 

0.4940 

0.4664 

0.4369 

H 2 


MIPR1 1 

0.6516 

0.6665 

0.6751 

0.6976 

0.7216 

0.7399 

0.7456 

0.7410 

0.7271 

H(PR) 1 


H(PR) 2 

0.4270 

0.4302 

0.4334 

0.4538 

0.4775 

0.5013 

0.4762 

0.4530 

0.4149 

H I PR ) 2 


TURN (PR) 

27.928 

26.934 

27.124 

23.207 

22.543 

22.888 

20.826 

19.299 

17.099 

TURN (PR) 


P l 

14.955 

15.146 

15.156 

15.195 

15.237 

15.142 

15.061 

14.913 

14.719 

P l 


P 2 

10.902 

18.949 

19.046 

18*858 

19.043 

19.097 

18.730 

18.407 

16.140 

P 2 


T 1 

510.699 

516.699 

518.699 

518.699 

518.699 

518.699 

516.699 

518.699 

518.699 

T 1 


T 2 

560.012 

558.461 

557.065 

558.197 

558.616 

558.735 

559.793 

560.666 

562.123 

T 2 

STATOR D 

PCT SPAN 

95.00 

90.00 

65.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


UlA 

33.207 

33.564 

33.921 

34.992 

36.420 

37.848 

38.919 

39.276 

39.633 

D1A 

STATION 2 

BETA 2 

42.486 

42.528 

42.793 

40.682 

39.941 

38.764 

41.930 

44.719 

50.036 

BETA 2 

STATION 2 A 

BETA 2A 

2.947 

3.531 

3.601 

2.470 

2.492 

2.750 

3.900 

4.301 

4.047 

BETA 2A 


V 2 

592.98 

593.73 

599.68 

582.59 

596.68 

595.43 

559.46 

529.93 

498.34 

V 2 


V 2 A 

490.02 

485.62 

481.73 

518.77 

532.40 

536.79 

494.15 

472.58 

463.83 

V 2A 


VZ 2 

437.26 

437.54 

440.05 

441.78 

457.29 

463.66 

415.44 

375.62 

319.57 

VZ 2 


VZ 2 A 

489.37 

464.68 

460.76 

518.23 

531.78 

535.97 

492.76 

470.98 

462.34 

VZ 2A 


V-THETA 2 

400.49 

401.33 

407.39 

379.75 

382.91 

372.33 

373.14 

372.15 

361.33 

V-THETA 2 


V-THETA 2A 

25.19 

29.91 

30.26 

22.35 

23.14 

25.74 

33.59 

35.42 

32.71 

V-THETA 2A 


M 2 

0.5251 

0.5265 

0.5328 

0.5162 

0.5292 

0.5280 

0.4940 

0.4664 

0.4369 

M 2 


M 2A 

0.4305 

0.4272 

0.4242 

0.4577 

0.4700 

0.4740 

0.4346 

0.4147 

0.4063 

M 2A 


TURN ( PR ) 

39.538 

36.996 

39.192 

38.210 

37.429 

35.956 

37.934 

40.311 

45.861 

TURN (PR) 


P 2 

16.902 

18.949 

19.046 

10.858 

19.043 

19.097 

18.730 

18*407 

18.140 

P 2 


P 2A 

10.795 

16.760 

16.730 

19.071 

19.187 

19.103 

16.708 

18.507 

10.417 

P 2A 


T 2 

560.012 

558.461 

557.065 

558.197 

558.616 

55B.735 

559.793 

560.686 

562.123 

T 2 


T 2 A 

559.053 

557.347 

555.913 

557.058 

557.647 

557.600 

558.310 

558.997 

560.347 

T 2A 
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Table A- 8. Blade Element Performance (Continued) 

Stage D ( Rotor D - Stator D 

Percent Equivalent Rotor Speed = 98. 91 Cqui valent Rotor Speed = 4168. 97 Equivalent Weight Flow = 101. 60 

Circumferential Distortion 
Station 1 (286°) - Station 2 (276°) - Station 2A (265°) 


ROTOR D 

PCI SPAN 

94.99 

90.00 

84.99 

70.00 

50.00 

30.00 

14.98 

9.99 

4.98 

PCT SPAN 


0 1 A 

33.234 

33.617 

34. J01 

35.151 

36.685 

38.219 

39.371 

39.754 

40.136 

DIA 

STATION 1 

BETA 1 

-2.618 

-7.618 

-2.747 

-1.794 

-2.135 

-1.781 

-0.500 

-2.050 

-2.305 

BETA 1 

STATION 2 

BETA 2 

39.673 

39.740 

39.643 

40.743 

42.701 

43.609 

47.672 

51.266 

55.560 

BETA 2 


BETA < PR ) 1 

55.862 

54.459 

55.301 

56.429 

58.763 

61.032 

64.133 

66.946 

69.660 

BETA! PR) 1 


BFTA(PR) 2 

26.312 

25.956 

26.251 

28.644 

33.251 

38.469 

43.777 

46.533 

50.665 

BETA 1 PR) 2 


V 1 

421.4-5 

450.23 

442.25 

434.63 

418.36 

398.06 

355.91 

319.30 

277.07 

V 1 


V 2 

592.56 

602.58 

606.98 

598.85 

574.60 

549.52 

517.47 

502.27 

482.03 

V 2 


VZ 1 

421.00 

449.76 

441.73 

434.42 

418.05 

397.82 

355.63 

319.04 

276.82 

VZ 1 


V2 2 

456.09 

463.35 

467.39 

453.70 

421.57 

397.45 

347.90 

313.80 

272.26 

VZ 2 


V— THETA I 

-19.23 

-20.57 

-21.19 

-13.61 

-15.58 

-12.37 

-3.11 

-11.42 

-11.14 

V-THETA 1 


V-THETA 2 

376.29 

385.23 

387.25 

390.83 

390.12 

376.60 

381.96 

391.21 

397.04 

V-THETA 2 


V 1 PR ) 1 

750.2 

773.7 

776.0 

785.6 

806.2 

821.4 

815.6 

614.7 

604.7 

VIPRI 1 


V ( PR ) 2 

5 08.8 

515.3 

521.1 

517.0 

504.4 

508.3 

482.7 

457.0 

430.2 

VtPR) 2 


VTHETA PR1 

-620. 9 

-629.6 

-638.0 

-654.6 

-689.3 

-718.6 

-733.9 

-749.6 

-755.6 

VTHETA PR1 


VTHfcTA PR2 

—225.5 

-225.5 

-230.5 

-247.8 

-276.4 

-315.8 

-333.4 

-331.1 

-332.2 

VTHETA PR2 


U 1 

601.71 

609.02 

616.77 

640.97 

673.70 

706.25 

730.76 

738.21 

744.46 

U 1 


U 2 

603.82 

610.78 

617.75 

638.65 

666.52 

694.39 

715.32 

722.26 

729.26 

U 2 


M 1 

0.3830 

0 .4100 

0.4025 

0.3953 

0.3801 

0.3612 

0.3221 

0.2664 

0.2497 

N 1 


H 2 

0.5242 

0.5341 

0.5366 

0.5300 

0.5070 

0.4B35 

0.4527 

0.4384 

0.4195 

n 2 


H ( PR | 1 

0.6817 

0 .7046 

0.7062 

0.7146 

0.7324 

0.7453 

0.7381 

0.7356 

0.7253 

H( PR ) 1 


M(PR» 2 

0.4501 

0.456b 

0.4624 

0.4576 

0.4450 

0.4473 

0.4223 

0.3986 

0.3744 

MC PR) 2 


TURN C PR 1 

29.550 

28.503 

2 9.050 

27.787 

25.530 

22.619 

20.451 

20.516 

19.324 

TURN (PR) 


P 1 

14.838 

15.116 

15.062 

15.064 

15.050 

15.053 

14.902 

14.735 

14.596 

P 1 


P 2 

19.030 

19.174 

19.238 

19.114 

18.783 

18.490 

18.129 

17.975 

17.819 

P 2 


T 1 

518.699 

518.699 

510.699 

518.699 

518.699 

518.699 

518.699 

518.699 

518.699 

T 1 


T 2 

560.944 

559.866 

559.170 

561.078 

561.971 

562.586 

566.039 

567.290 

568.790 

T 2 


STATOR 0 

PCT SPAN 

95.00 

90.00 

65.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


LI A 

33.20? 

33.564 

33.921 

34.992 

36.420 

37.848 

38.919 

39.276 

39.633 

01 A 

STATION 2 

BETA 2 

39.673 

39.740 

39.643 

40.743 

42.701 

43.609 

47.672 

51.266 

55.560 

BETA 2 

STATION 2 A 

BETA 2A 

2.805 

3.048 

3.160 

2.715 

3.648 

3.013 

1.970 

1.070 

0.045 

BETA 2A 


V 2 

592.56 

602.58 

606.98 

596.05 

574.60 

549*52 

517.47 

502.27 

482.03 

V 2 


V 2 A 

488.05 

466.00 

486.20 

508.60 

498.92 

479.41 

427.46 

410.86 

405.36 

V 2A 


VZ 2 

456.09 

463.35 

467.39 

453.70 

421.57 

397.45 

347.90 

313.80 

272.26 

VZ 2 


VZ 2 A 

487.46 

465.31 

465.44 

508.18 

497.80 

478.57 

426.99 

410.55 

405.07 

VZ 2A 


V-THFTA 2 

378.29 

385.23 

307.25 

390.83 

390*12 

378.60 

381.96 

391.21 

397.04 

V-THETA 2 


V-THETA 2 A 

2 3.88 

25.64 

26.80 

24.10 

31.74 

25.19 

14.69 

7.67 

0.32 

V-THETA 2A 


M 2 

0. 5242 

0.5341 

0.5386 

0.5300 

0.5070 

0.4835 

0.4527 

0.4384 

0.4195 

H 2 


M 2 A 

0.4291 

0.4276 

0.4280 

0.4479 

0.4386 

0.4205 

0*3726 

0.3573 

0.3518 

H 2A 


TURN ( PR ) 

36.867 

36.691 

36.483 

38.026 

39.113 

40.537 

45.604 

50.089 

55.410 

TURN (PR) 


P 2 

19.030 

19.174 

19.238 

19.114 

18.763 

18.490 

18.129 

17.975 

17.819 

P 2 


P 2 A 

ie.R 16 

IP. 786 

16.702 

18.965 

' 16.826 

18.583 

18. 11C 

17.989 

17.941 

P 2A 


T 2 

560 . 944 

559.666 

? 59.17C 

561.076 

561.971 

562.506 

566.039 

567.290 

568.790 

T 2 


T 2 A 

558.248 

657. 152 

556.579 

556.584 

559.066 

560.009 

562.984 

564 .299 

566.146 

T 2A 
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Table A-8. Blade Element Performance (Continued) 
Stage D, Rotor D - Stator D 



Percent 

Equivalent Rotor Speed = 

98.91 Equivalent Rotor Speed - 4163. 97 

Equivalent Weight Flow 

mi. t;o 







Circumferential Distortion 









Station 1 (316°) - 

Station 2 (306 

a ) - Station 2A (295 •) 





RCTCR 0 

PCT SPAN 

94.99 

90. OC 

64.99 

70.00 

5C.00 

30.00 

14. 9B 

9.99 

4.98 

PCT SPAN 


01 A 

33.234 

33.617 

34.001 

35.151 

36.685 

36.219 

39.371 

39.754 

40.138 

DX A 

STATION 1 

BETA 1 

-12.470 

-12.460 

-12.290 

-12.968 

-13.110 

-14. 160 

-13.707 

-14.179 

-15.059 

BETA 1 

STATION 2 

BETA 2 

45.464 

51.311 

52. £35 

51.414 

53.223 

49.248 

53.740 

57.716 

62.902 

BETA 2 


BETA (PR! 1 

67.697 

66.551 

65.652 

66.464 

68.376 

69.919 

71.651 

73.464 

75.449 

BETA (PR) 1 


.BETA(PR) 2 

28.209 

20.591 

34.694 

36.432 

37.002 

36.034 

44.292 

49.318 

53.088 

BETA (PR) Z 


V 1 

276.01 

299.22 

313.63 

318.43 

302.11 

293.37 

271.48 

244.44 

215.16 

V E 


V 2 

554.47 

544.75 

506.40 

514.21 

531.08 

563.95 

517.72 

492.97 

487.66 

V 2 


VZ 1 

271.45 

292.17 

306.44 

310.31 

294.21 

284.42 

263.70 

236.95 

207.75 

VZ 1 


V2 2 

368. 68 

340.51 

307.13 

320.70 

318.35 

367.81 

305.83 

263.01 

221.95 

VZ 2 


V— THETA I 

-60.03 

-64.56 

-66.76 

-71.46 

-68.56 

-71.76 

-64.32 

-59.87 

-55.90 

V-THETA 1 


V-THfcTA 2 

395.23 

425.20 

405.14 

401.93 

425.91 

426.63 

416.95 

416.30 

433.77 

V-THETA 2 


V(PR) I 

715*3 

734.2 

749.1 

777.1 

798.4 

828.4 

837*7 

632.5 

826.9 

V( PR1 i 


V ( PR ) 2 

441.3 

367. S 

373.5 

398.6 

399.2 

455.5 

428.0 

404.1 

370.1 

V(PR) 2 


VTHETA PR1 

-661.7 

-672.6 

—60 3.5 

-712.4 

-742.3 

-778.0 

-795.1 

-798.1 

-800.4 

VTHETA PR1 


VTHETA PR2 

-208.6 

-185.6 

-212.6 

-236.7 

-240.6 

-267.6 

-296.4 

-306.0 

-295.5 

VTHETA PR 2 


U I 

601.71 

609.02 

616.77 

640.97 

673.70 

706.25 

730.76 

738.21 

744.46 

U 1 


U 2 

603.82 

610.7B 

617.75 

630.65 

666.52 

694.39 

715.32 

722.28 

729.26 

U 2 


H 1 

0.2506 

0.2700 

0.2632 

0*28 76 

0.2726 

0.2646 

0.2446 

0.2200 

0.1934 

H 1 


M 2 

0. 4651 

0.4767 

0.4441 

0.4491 

0.4645 

0.4940 

0.4506 

0.4279 

0.4229 

H 2 


H ( PR ) 1 

0.6447 

0.6624 

C . 6763 

0.7018 

C.7205 

0.7472 

0.7548 

0.7493 

0.7434 

HflPR ) 1 


M ( PR > 2 

0.3860 

0.3393 

0.3263 

0.3481 

0.3487 

0.3990 

0.3725 

0.3508 

0.3210 

HflPRl 2 


TURN ( PR ) 

39 • 48 B 

37.961 

31.159 

30.034 

31.315 

33.940 

27.455 

24.252 

22*466 

TURN (PR 1 


P l 

13.630 

13.815 

13.831 

13.606 

13.768 

13.780 

13.790 

13.761 

13.675 

P 1 


P 2 

10.407 

18.303 

17.953 

18.027 

18.230 

10.610 

10.050 

17.023 

17.809 

P 2 


T 1 

518.699 

510.699 

51 6 * 699 

518.699 

518.699 

518.699 

518.699 

518.699 

518.699 

T 1 


T 2 

569.362 

568.171 

566.809 

567.612 

569.061 

568.732 

571.756 

572.490 

573.048 

T 2 

STATOR 0 

PCT SPAN 

95.00 

90.00 

85 oOO 

70.00 

50.00 

30.00 

15,00 

10.00 

5.00 

PCT SPAN 


01 A 

33.207 

33.564 

33.921 

34.992 

36.420 

37.848 

38.919 

39.276 

39.633 

01 A 

STATION 2 

BETA 2 

45.464 

51.311 

52.835 

51.414 

53.223 

49.248 

53.740 

57.716 

62.902 

BETA 2 

STATION 2 A 

BETA 2A 

2.596 

2.540 

2.439 

2.429 

4.337 

3.328 

1.098 

-0.415 

-1.863 

BETA 2A 


V 2 

554.47 

544.75 

508.40 

514.21 

531.88 

563.95 

517.72 

492.97 

487.66 

V 2 


V 2A 

414.74 

410.22 

404.74 

418.27 

429.65 

412.89 

379.14 

362.11 

363.90 

V 2A 


VZ 2 

388.06 

340.51 

307.13 

320*70 

318.35 

367.01 

305.83 

263.01 

221.95 

VZ 2 


VZ 2 A 

414.32 

409. ec 

404.36 

417.05 

428.32 

412.04 

378.86 

361.89 

363.44 

VZ 2 A 


V-THETA 2 

395.23 

425.20 

405.14 

401 .93 

425.91 

426.03 

416.95 

416.30 

433.77 

V-THETA 2 


V-THETA 2 A 

18.76 

IB. 16 

17.22 

17.72 

32.48 

23.96 

7.26 

-2.62 

—11.82 

V-THETA 2A 


M 2 

0.4851 

0 .4767 

0.4441 

0.4491 

0.4645 

0.4940 

0.4506 

0.4279 

0.4229 

M 2 


* 2 A 

0.3600 

0.3563 

0.3518 

0.3634 

0.3731 

0.3582 

0.3273 

0.3120 

0.3134 

M 2A 


TURN ( PR ) 

42.667 

48.770 

50.396 

4U.983 

40.867 

45.861 

52.548 

58.032 

64.672 

TURN (PR 1 


P 2 

18.407 

18.303 

17.953 

10.027 

18.238 

16.618 

16.050 

17.823 

17*809 

P 2 


P 2 A 

18.110 

1 0 .058 

18.020 

18.101 

10.154 

18.002 

17.763 

17.656 

17.656 

P 2A 


T 2 

569.362 

568.171 

566.009 

567.612 

569.061 

568.732 

571.756 

572.490 

573.046 

T 2 


T 2 A 

566.755 

565.594 

564.433 

565.717 

567. 163 

567.032 

570.488 

571.432 

572.219 

T 2A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed = 98. 91 Equivalent Rotor Speed = 4163. 97 Equivalent Weight Flow = 101.60 

Circumferential Distortion 
Station 1 (346°) - Station 2 (336°) - Station 2A (325*) 


ROTOR D 

PCT SPAN 

9*. 99 

90.00 

e4.99 

70.00 

50.00 

30.00 

14.98 

9.99 

4.98 

PCT SPAN 


DIA 

33.234 

33.017 

34 . 00 1 

35.151 

36.685 

38.219 

39.371 

39.754 

40.138 

DIA 

STATION 1 

BETA I 

-7.204 

-6.577 

-6.369 

-6.946 

-6.542 

-7.126 

-6.387 

-6.678 

-7.166 

BETA 1 

STATION 2 

BETA 2 

53.766 

54.390 

64.661 

50.604 

47.815 

46.293 

47.695 

50.696 

54.266 

BETA 2 


BETA | PR ) X 

63.777 

61.262 

60.783 

61.218 

61.659 

62.893 

64.101 

65.606 

66.454 

BETA(PR) 1 


BETA (PR) 2 

24.595 

26.623 

38.109 

39.072 

32.960 

38.419 

44.564 

47.956 

48.806 

BETA (PR) 2 


V l 

318.58 

358.05 

370.20 

380.17 

389.69 

389.29 

377.63 

355.98 

311*76 

V 1 


V 2 

56C.57 

540.15 

486.60 

495.84 

566.76 

546.92 

510.91 

490.03 

493.72 

V 2 


VZ I 

316.06 

356.48 

367.91 

377. 3B 

387.33 

306.24 

375.21 

353.51 

309.30 

VZ 1 


VZ 2 

331.34 

314.51 

262.15 

314.69 

380.47 

377.53 

342.03 

309.92 

287.96 

VZ 2 


V -THETA 1 

-39.95 

-41.10 

-41.07 

-45.98 

-44.42 

-48.29 

-42.00 

—41.39 

-38*90 

V-THETA 1 


V-THETA 2 

452.16 

439.14 

396.45 

383.16 

419.02 

394.96 

378.46 

378.60 

400*24 

V-THETA 2 


VCPRI I 

715.3 

741.4 

753.7 

783.8 

815.9 

847.7 

659.1 

856.0 

842*2 

VIPR1 l 


V ( PR ) 2 

364.4 

356.3 

356.6 

405 .4 

453.7 

482.5 

480.9 

463.6 

438.0 

VI PRI 2 


V THETA PR 1 

-641.7 

-650.1 

-657.8 

-686.9 

-71b. 1 

-754.5 

-772.8 

-779.6 

-783.4 

VTHETA PRI 


VTHETA PR 2 

-151.7 

-171.6 

-221.3 

-255.5 

-246.7 

-299.4 

-336.9 

-343.7 

-329.0 

VTHETA PR2 


U 1 

601.71 

609.02 

616.77 

640.97 

673.70 

706.25 

730.76 

736.21 

744.46 

U 1 


U 2 

603.82 

610.78 

617.75 

638.65 

666.52 

694.39 

715.32 

722.28 

729.26 

U 2 


n l 

0*2877 

0.3248 

0.3353 

0.3445 

0.3536 

0.3530 

0.3422 

0.3221 

0.2614 

H 1 


M 2 

0.4900 

0.4719 

0.4239 

0.4322 

0.4967 

0.4786 

0.4453 

0.4261 

0.4291 

H 2 


M (PR ) 1 

0.6460 

0.6711 

0.6627 

C.7103 

0.7399 

0.7687 

0.7784 

0.7747 

0.7603 

Nf PR ) 1 


HIPK) 2 

0.3185 

0.3130 

0.3123 

0.3533 

0.3976 

0.4222 

0.4191 

0.4031 

0.3806 

HI PR) 2 


TURN ( PP 1 

39.182 

32.640 

22.674 

22.146 

28.716 

24.530 

19.632 

17.758 

19.756 

TURN! PR) 


P l 

13.546 

13.686 

13.718 

13.700 

13.673 

13.713 

13.757 

13.734 

13*578 

P 1 


P 2 

X8.35G 

18.102 

17.619 

17.762 

18.562 

18.449 

18.035 

17.843 

17.902 

P 2 


T 1 

518.699 

516.690 

516.699 

518.699 

518.699 

518.699 

518.699 

518.699 

518.699 

T 1 


T 2 

570.870 

*69.574 

568.172 

568.143 

568.529 

568.340 

569.593 

570.257 

571.217 

T 2 


STATOR D 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5*00 

PCT SPAN 


01 A 

33.207 

33.564 

33.921 

34.992 

36.420 

37.840 

38.919 

39.276 

39*633 

DIA 

STATION 2 

eETA 2 

53.766 

54.390 

54.561 

50.6C4 

47.815 

46.293 

47*695 

50.696 

54*266 

BETA 2 

STATION 2A 

BETA 2 A 

2.302 

2.122 

1.198 

0.837 

3.787 

3.739 

3.158 

2*673 

1*993 

BETA 2A 


V 2 

560.57 

540.15 

486.60 

495.84 

566.76 

546.92 

510.91 

490.03 

493.72 

V 2 


V 2A 

379.20 

375.09 

367.25 

382.51 

413.45 

415.77 

377.82 

369.56 

372*44 

V 2A 


VZ 2 

331.34 

314.51 

262.15 

314.69 

300 .47 

377.53 

342,03 

309.92 

287*96 

VZ 2 


VZ ZA 

373.97 

374. B2 

367.16 

382.43 

412.46 

414.73 

377.06 

366.89 

371*95 

VZ 2 A 


V-THETA 2 

452.16 

439.14 

396.45 

363.16 

419.82 

394.96 

370.46 

378.60 

400*24 

V-THETA 2 


V-THETA 2A 

15.23 

13.89 

7.68 

5.59 

27.30 

27.10 

20*80 

1B.51 

12.94 

V-THETA 2A 


M 2 

0.4900 

0.4719 

0.4239 

0.4322 

0.4967 

0.4786 

0.4453 

0.4261 

0*4291 

H 2 


M 2 A 

0.3276 

0.3242 

u .3 177 

0.3312 

0.3587 

0.3606 

0*3267 

0*3193 

0*3215 

H 2A 


TURN ( PR ) 

51.463 

52.267 

53.363 

49.765 

44.006 

42.4«>5 

44.640 

47.717 

52*168 

TURN (PR) 


P 2 

18.350 

lb. 102 

17.619 

17.762 

10.562 

10.449 

18.035 

17.843 

17*902 

P 2 


P 2A 

17.786 

17.748 

17.701 

17.779 

17.985 

17.991 

17.722 

17.673 

17*685 

P 2A 


T 2 

570. 87C 

569.574 

568.172 

568. 143 

560.529 

566.340 

569.593 

570.257 

571.217 

T 2 


T 2 A 

569.672 

566.582 

567.344 

567.061 

567.216 

567.703 

568.581 

568.935 

569.995 

T 2A 
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Tabic A-8. Blade Element Performance (Continued) 

Stage D, Hotor D - Stator D 

Percent Equivalent Hotor Speed = 100. 54 Equivalent Rotor Speed = 4232.72 Equivalent Weight Flow - 90. 59 

Circumferential Distortion 
Station 1 (16°) - Station 2 (6°) - Station 2A (355°) 


ROTOR U 

PCT SPAN 

94,99 

40.00 

64.99 

70.00 

50.00 

30.00 

14.96 

9.99 

4.98 

PCT SPAN 


OlA 

34*234 

33.617 

34.001 

35 • 151 

36.685 

38*219 

39.371 

39.754 

40.138 

D1A 

STATION 1 

BETA 1 

-4.794 

-4.700 

-4.426 

-4.166 

-3.426 

-3.497 

-3.650 

—4.096 

-4.581 

BETA 1 

STATION 2 

BETA 2 

55.144 

55.313 

55.327 

51.322 

48.967 

47.769 

51.343 

55.065 

60.400 

BETA 2 


BETA ( PR | 1 

63.930 

62.299 

61.511 

61.933 

62.264 

63.965 

64.715 

65.897 

67.466 

BETA ( PR ) 1 


BETA (PR) 2 

19.125 

15.166 

25.516 

36*250 

33.075 

36.763 

42.331 

46.306 

48.191 

BETA (PR ) 2 


V 1 

312.44 

340.64 

356.24 

362.50 

372.48 

362.20 

363.30 

347.79 

325.05 

V 1 


V 2 

602.43 

635.79 

574.03 

524.02 

573.41 

568.56 

539.38 

518.00 

521.89 

V 2 


VZ I 

311.34 

334.69 

355.18 

361.53 

371.79 

361. 4e 

362.41 

346.84 

324.78 

VZ 1 


VZ 2 

344.32 

361.32 

326.56 

327.47 

376.17 

381.65 

336.47 

296.26 

257.54 

VZ 2 


V— THETA I 

-26.11 

-27.93 

-27.50 

-26.47 

-22.26 

-22.09 

-24.39 

-24.85 

-26.02 

V-THETA 1 


V-THETA 2 

494.39 

522.79 

472.09 

409.06 

432.54 

420.73 

420.63 

424.13 

453.35 

V-THETA 2 


V ( PR ) 1 

709.7 

730.8 

744.6 

768.4 

798.9 

823.6 

846.5 

849.3 

847.5 

VIPRI 1 


V( PR ) 2 

364.4 

374.9 

361.9 

406.1 

449.1 

477.0 

456.0 

429.6 

387.0 

V (PR) 2 


VTHETA PRl 

-637.8 

-647.0 

-654.5 

-676.0 

-707.1 

-740.0 

-767.2 

-775.3 

•782.8 

VTHETA PRl 


VTHETA PR2 

-119.4 

-98.1 

-155.9 

-240.1 

-245.0 

-265.1 

-306.5 

-310.1 

-280.0 

VTHETA PR2 


U 1 

611.65 

619.07 

626,96 

651.56 

684.82 

717.92 

742.83 

750.40 

756.76 

U 1 


U 2 

613.79 

620.66 

627.95 

649.19 

677.52 

705.86 

727.13 

734.21 

741.30 

U 2 


n l 

0.2B21 

0.3062 

0.3224 

0.3262 

0.3374 

0.3279 

0.3289 

0.3146 

0.2944 

H 1 


M 2 

0.5292 

0.5614 

0.5046 

0.4564 

0.5034 

0.499C 

0.4717 

0.4520 

0.4550 

H 2 


H ( PR 1 1 

0*6407 

0.6607 

0.6739 

0.6956 

0.7236 

0.7456 

0.7682 

0.7682 

0.7656 

N(PR) 1 


M ( PR ) 2 

0.3201 

0.3310 

0.3161 

0.3553 

0.3943 

0-4186 

0.3988 

0.3749 

0.3374 

MIPA) 2 


TURN (PR) 

44.354 

47.133 

35.995 

25.685 

29.206 

27.257 

22.479 

19.697 

19.385 

TURN ( PR ) 


P 1 

13.561 

13.723 

13.757 

13.747 

13.795 

13.783 

13.817 

13.758 

13.640 

P l 


P 2 

13.919 

19.317 

18.574 

18.133 

18.790 

18.652 

18.541 

18.319 

10.365 

P 2 


T 1 

513.699 

518.699 

518.699 

516.699 

518.699 

516.699 

516.699 

518.699 

516.699 

T 1 


T 2 

369*566 

567.449 

565.943 

566.566 

567.238 

567.271 

566.296 

568.792 

570.066 

T 2 

STATOR D 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


OlA 

33.207 

33.564 

33.921 

34.992 

36.420 

37.848 

36.919 

39.276 

39.633 

DIA 

STATION 2 

BETA 2 

55.144 

55,313 

55.327 

51.322 

48.967 

47.789 

51.343 

55.065 

60.400 

BETA 2 

STATION 2A 

BETA 2A 

3.612 

0.557 

-1.615 

-2.075 

2.510 

3.997 

5.516 

6.249 

6.697 

SETA 2A 


V 2 

602.4B 

635.79 

574.03 

524.02 

573.41 

568.58 

539.38 

518.00 

521.89 

V 2 


V 2 A 

409.47 

401.63 

388.56 

407.87 

430.35 

440.09 

427.56 

414.24 

420.15 

V 2A 


VZ 2 

344.32 

361.82 

326*56 

327.47 

376.17 

381.65 

336.47 

296.26 

257.54 

VZ 2 


VZ 2A 

403.65 

401.61 

368.35 

407.56 

429.64 

436.86 

425.37 

411.54 

416.98 

VZ 2A 


v— the ta 2 

494.39 

522.79 

472.09 

409.08 

432.54 

420.73 

420.63 

424.13 

453.35 

V-THETA 2 


V-THETA 2A 

25.30 

3.90 

-12.31 

-14.77 

18.64 

30.66 

41.08 

45.06 

48.96 

V-THETA 2A 


H 2 

0.5292 

0.5614 

0.5046 

0.4584 

0.5034 

0.4990 

0.4717 

0.4520 

0.4550 

n 2 


M 2A 

0.3536 

0.3474 

0.3362 

0.3531 

0.3728 

0.3814 

0.3700 

0.3580 

0.3629 

N 2A 


TURN (PR) 

51.531 

54.755 

57.142 

53.395 

46.457 

43.733 

45.733 

48.716 

53.611 

TURN (PR I 


P 2 

13.919 

19.317 

16.574 

18.133 

16.790 

16.852 

16.541 

18.319 

18.365 

P 2 


P 2A 

18.113 

18.012 

17.920 

16.069 

18.243 

16.326 

18.231 

18.131 

18.166 

P 2A 


T 2 

569.566 

567.444 

565.943 

566, 56e 

567.236 

567.271 

568.296 

568.792 

570.066 

T 2 


T 2A 

571.449 

569. 65u 

568.322 

569.090 

569.946 

570.163 

571.037 

571*399 

572.560 

T 2A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed - 100-54 Equivalent Rotor Speed = 4232.72 Equivalent Weight Flow = 90. 59 

Circumferential Distortion 
Station 1 (46°) - Station 2 (36°) - Station 2A (25°) 


ROTOR D 

PCT SPAN 

94.99 

90.00 

84,99 

70.00 

50.00 

30.00 

14.96 

9*99 

4.96 

PCT SPAN 

OIA 

33.234 

33.617 

34.001 

35.151 

36.685 

38.219 

39.371 

39.754 

40.138 

OIA 

STATION l 

BETA 1 

5.763 

6.005 

6.525 

4.815 

5.454 

4.433 

5.106 

5.037 

6.649 

BETA 1 

STATION 2 

BETA 2 

46.929 

46.300 

45.694 

42.370 

43.059 

41.016 

43.867 

47.261 

51.706 

BETA 2 

BETA (PR) 1 

53.350 

51.563 

51.527 

52.286 

53.423 

55.360 

57.746 

58.800 

61.545 

BETA (PR) 1 


BETA (PR) 2 

27.710 

27.993 

29.252 

31.920 

33.765 

38.776 

42.216 

45.772 

49.326 

BETA (PR 1 2 


V I 

425.46 

455.98 

459.69 

474.71 

476.72 

472.25 

445.59 

433.17 

388.39 

V 1 


V 2 

55B.52 

569.49 

567.35 

572 . 44 

578.69 

559.79 

540.76 

513.74 

492.98 

V 2 


VZ I 

423.30 

453.47 

456.71 

473.03 

474.54 

470.78 

443.73 

431.43 

385.74 

VZ 1 


VZ 2 

366.94 

393.45 

396.29 

422.90 

422.66 

421.87 

389.16 

348.04 

305.04 

VZ 2 


V-THETA 1 

42.72 

47.70 

52.24 

39.85 

45.31 

36.50 

39.65 

38.03 

44.97 

V-THETA 1 


V-THETA 2 

421.06 

411.72 

406.01 

385.76 

394.95 

366.93 

374.07 

376.65 

386.33 

V-THETA 2 


V(PR> l 

709.1 

729.5 

734.1 

773.3 

796.4 

828.3 

831.5 

832.9 

809.6 

V (PR I 1 


VC PR) 2 

414.5 

445.6 

454.2 

496.3 

508.7 

541.8 

526.5 

499.9 

466.6 

VI PR) 2 


VTHETA PR1 

— 56B.9 

-571.4 

-574.7 

-611.7 

-639.5 

-661.4 

—703.2 

-712.4 

-711.8 

VTHETA PR1 


VTHETA PR2 

-192.7 

-209.1 

-221.9 

-263.4 

-282.6 

-338.9 

-353. 1 

-357.6 

-355.0 

VTHETA PR2 


U I 

611.65 

619.07 

626.96 

651.56 

684.62 

717.92 

742.83 

750.40 

756*76 

U 1 


U 2 

613.79 

620.86 

627.95 

649.19 

677.52 

705.86 

727.13 

734.21 

741.30 

U 2 


* l 

0.3667 

0.4154 

0.4169 

0.4331 

0.4350 

0.4306 

0.4056 

C.3940 

0.3522 

N 1 


M 2 

0.4937 

0.5050 

0.5040 

0.5087 

0.5147 

0.4969 

0.4784 

0.4532 

0.4333 

M 2 


M ( PR ) 1 

0.6446 

0.6645 

0.6690 

0.7055 

0.7267 

0.7555 

0.7569 

0.7575 

0.7341 

H (PR) 1 


M ( PR ) 2 

0.3664 

0.3951 

0.4035 

0.4428 

0.4524 

0.4809 

0.4657 

0.4410 

0.4121 

H (PR) 2 


TURN! PR) 

25.640 

23.570 

22.275 

20.366 

19.676 

16.638 

15.624 

13.134 

12.326 

TURN (PR) 


P 1 

14.526 

14.749 

14.760 

14.869 

14.912 

14.939 

14.634 

14.611 

14.579 

P 1 


P 2 

1B.3B6 

18.525 

ia.530 

18.685 

18.836 

18.741 

18.592 

18.306 

18.112 

P 2 


T I 

516.699 

518.699 

518.699 

516.699 

518.699 

516.699 

518.699 

518.699 

518.699 

T I 


T 2 

556.516 

556.309 

554.130 

554.129 

553.926 

554.323 

556.052 

556.789 

55B.876 

T 2 

STATOR 0 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 

DIA 

33.207 

33.564 

33.921 

34,992 

36.420 

37.846 

38.919 

39.276 

39.633 

DIA 

STATION 2 

BETA 2 

46.929 

46.300 

45.694 

42.370 

43.059 

41.016 

43.867 

47.261 

51.706 

BETA 2 

STATION 2 A 

BETA 2A 

3.261 

2.104 

1.104 

0.854 

2.738 

4.031 

5.494 

5.897 

6.067 

BETA 2A 

V 2 

556.52 

569.49 

567.35 

572.44 

576.69 

559.79 

540.76 

513.74 

492.98 

V 2 


V 2A 

403.72 

399.16 

392.24 

413 .40 

433.27 

445.71 

420.13 

411. 86 

406*98 

V 2A 


VZ 2 

366.94 

393.45 

396.29 

422.90 

422.66 

421.87 

369.16 

348.04 

305*04 

VZ 2 


VZ 2 A 

403.06 

396.88 

392.16 

413.31 

432.68 

444.44 

417.99 

409.47 

406.40 

VZ ZA 


V-THETA 2 

421.06 

411.72 

406.01 

365.76 

394.95 

366.93 

374.07 

376.65 

386.33 

V-THETA 2 


V-THETA 2A 

23.11 

14.65 

7*56 

6.16 

20.69 

31.32 

40.20 

42.29 

43.19 

V-THETA 2 A 


M 2 

0.4937 

0.5050 

0.5040 

0.5087 

0.5147 

0,4964 

0.4784 

0.4532 

0.4333 

N 2 


M 2A 

0.3526 

0.3492 

0.3437 

w.3627 

0.3807 

0.3919 

0.3682 

0.3604 

0.3570 

M 2A 


TURN (PR) 

45.647 

44.195 

44.590 

4J.514 

40.301 

36.927 

36.277 

41.258 

45.534 

TURN (PR) 


P 2 

16.366 

16.525 

18.530 

16.685 

18.836 

18.741 

18.592 

16.306 

18.112 

P 2 


P 2A 

ie.i3i 

16.057 

18.022 

18.190 

i.8 . 333 

18.438 

16*212 

IB. 134 

18.113 

P 2A 


T 2 

556.516 

556.309 

554* 130 

55A.12V 

553.92B 

554.323 

556.052 

556.789 

558.876 

T 2 


T 2 A 

559.163 

557.07b 

554.755 

554.685 

554.496 

554*902 

556.599 

557.619 

559*901 

T 2A 
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Tabic A-8. Blade Element Performance (Continued) 

Stage D, Kotor D - Stator D 

Percent Equivalent Rotor Speed - 100. 54 Equivalent Rotor Speed = 4232.72 Equivalent Weight Flow = 90.59 

Circumferential Distortion 
Station 1 (76°) - Station 2 (66°) - Station 2A (55°) 


ROTOR 0 

PCT SPAN 

94.99 

90.00 

84.99 

70.00 

50.00 

30.00 

14.98 

9.99 

4.98 

PCT SPAN 


01 A 

33,23* 

33*617 

34.001 

35.151 

36.685 

38.219 

39.371 

39.754 

40.138 

01 A 

STATION 1 

BETA 1 

3*178 

1.848 

1.003 

1.389 

0*036 

0.571 

0.424 

0.427 

1*158 

BETA 1 

STATION 2 

BfcTA 2 

46*218 

44.505 

43.155 

41**80 

40.083 

39.387 

40.823 

44.324 

48.107 

BETA 2 


BE TA l PR ) 1 

58*017 

5b * 595 

56.031 

5*. 545 

55.466 

58.386 

60.547 

61.042 

63.602 

BETA (PR) 1 


BETA | PR ) 2 

25.310 

27.130 

26.427 

30.670 

31.816 

35.629 

38*330 

41.210 

45.696 

BETA (PR ) 2 


V 1 

369.72 

399.99 

417.53 

456.24 

466.26 

439.26 

417.81 

400.14 

370.71 

V 1 


V 2 

585*02 

582*21 

600.04 

586.65 

605.94 

594.67 

581.93 

555.12 

519.83 

V 2 


VZ 1 

369.15 

399.78 

417.47 

456.10 

466.19 

439.16 

417.72 

400.06 

370.60 

VI 1 


VZ 2 

404.76 

415.22 

437.73 

439.49 

463.41 

459.03 

439 .49 

396.35 

346.50 

VZ 2 


V-THETA 1 

2 o*50 

12.90 

7.31 

11.06 

6.60 

4.38 

3.09 

2.98 

7.49 

V-THETA 1 


V-THETA 2 

422.36 

408*11 

410.41 

388.56 

390.00 

376.88 

379.67 

387.11 

386.26 

V-THETA Z 


V ( PR ) 1 

696*9 

726.1 

747.2 

766 . 3 

822.8 

837.9 

849.6 

847.8 

835.9 

yep*) 1 


V 1 PR ) 2 

447.8 

466.6 

488.8 

511.0 

545.7 

565.5 

561.4 

528.0 

497.0 

V ( PR ) 2 


VTHETA PR 1 

“591.2 

-606.2 

-619.6 

-640.5 

-678.0 

-713.5 

-739.7 

-747.4 

-749.3 

VTHETA PR 1 


V THETA PR2 

-191.4 

-212.8 

-217.5 

-260.6 

-287.5 

-329.0 

-347.5 

—347. 1 

-355.0 

VTHETA PR2 


u i 

611*65 

619.07 

626.96 

651.56 

684.62 

717.92 

742.83 

750.40 

756.76 

U 1 


u z 

613*79 

620.86 

627.95 

649.19 

677.52 

705.86 

727.13 

734.21 

741.30 

U 2 


M I 

0.3348 

0.3630 

0.3793 

0.4156 

0.4251 

0.3997 

0.3796 

0.3631 

0.3356 

N 1 


H 2 

0.5170 

0.5155 

0.5330 

0.5202 

0.5302 

0.5275 

0.5149 

0.4900 

0.4569 

M 2 


m pr i i 

0.6312 

0.6569 

0.6768 

0.7163 

0.7502 

0.7624 

0.7718 

0.7693 

0.7571 

N (PR) 1 


M{ PR > Z 

0*3957 

0.4131 

0.4342 

0.4532 

0.4847 

0.5016 

0.4967 

0.4661 

0.4369 

M { PR) 2 


TURN l PR) 

32.707 

29.465 

29.605 

23.877 

23.688 

22.613 

22.309 

20.737 

10.097 

TURN(PR) 


P 1 

14.357 

14.548 

14.633 

14.091 

14.960 

14.827 

14.778 

14.681 

14.510 

P 1 


P 2 

18*802 

18.764 

18.995 

18.876 

19.190 

19.167 

19.089 

18.781 

18.420 

P 2 


T I 

518.699 

518.699 

518.699 

516.699 

518.699 

518.699 

518.699 

516.699 

516.699 

T 1 


T 2 

561.405 

5 58.981 

557.35* 

557.796 

558.027 

558.353 

559.779 

559.735 

561.024 

T 2 


STATOR 0 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

u> 

o 

• 

o 

o 

15.00 

10.00 

5.00 

PCT SPAN 


01 A 

33.207 

33.564 

33.921 

34.992 

36.420 

37-840 

3o.919 

39.276 

39.633 

01 A 

STATION 2 

BETA 2 

46.210 

44.505 

43.155 

41.400 

40.063 

39.367 

40.623 

44.324 

48.107 

BETA 2 

STATION 2 A 

BETA 2A 

3.111 

3.426 

3.491 

3. 151 

2.832 

3.645 

4.806 

5.042 

5.017 

BETA 2A 


V 2 

585.02 

582.21 

600.04 

566.65 

605.94 

594.67 

561.93 

555.12 

519.83 

V 2 


V 2 A 

435.78 

426.62 

417.25 

452.54 

481.93 

496.71 

461.31 

441.07 

435.85 

V 2A 


VZ 2 

404.78 

415.22 

437*73 

439.49 

463.41 

459.03 

439.49 

396.35 

346.50 

VZ 2 


VZ 2 A 

435.14 

428.05 

416.47 

451.81 

481.24 

495.52 

459.45 

439.92 

433.87 

VZ 2A 


V-THETA 2 

422.36 

408.11 

410.41 

386.56 

390.00 

376.66 

379.67 

387.11 

386.26 

V-THETA 2 


V-THETA 2A 

23.65 

25.63 

25.41 

24.87 

23*61 

31.57 

36*63 

38.81 

38.09 

V-THETA 2A 


n 2 

0.5170 

0.5155 

0.5330 

0.5202 

0.5302 

0*5275 

0.5149 

0.4900 

0.4569 

K 2 


H 2A 

0.3610 

0.3755 

0.3657 

0.3975 

0.4241 

0.4375 

0.4047 

0.3071 

0.3811 

M 2A 


TURN (PR ) 

43.106 

41.076 

39*664 

36.327 

37.231 

35.684 

35.921 

39.175 

42.982 

TURN (PR ) 


P 2 

18.602 

10.764 

10*995 

16.876 

19.190 

19.167 

19.089 

ia.781 

16.420 

P 2 


P 2 A 

lb. 444 

10.387 

16.313 

18.591 

16*830 

lb. 949 

18.503 

18.422 

18.342 

P 2A 


T 2 

561.405 

558.961 

557.354 

557.79b 

558.027 

550.353 

559.779 

559.735 

561.024 

T 2 


T 2A 

560.344 

557.941 

556.196 

556. 510 

556.572 

556.802 

558.439 

558.569 

560.057 

T 2A 
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Table A-8* Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed = 100.54 Equivalent Rotor Speed = 4232. 72 Equivalent Weight Flow * 90. 59 

Circumferential DiBtortion 
Station 1 (106°) - Station 2 (9G°) - Station 2A (85 e ) 


ROTOR D 

PCT SPAN 

<*+.99 

90.00 

84.99 

70.00 

50.00 

30.00 

14.98 

9.99 

4.98 

PCT SPAN 


01 A 

33*234 

33.617 

34.001 

35.151 

36.685 

38.219 

39.371 

39.754 

40.136 

DIA 

STATION 1 

BETA 1 

3*226 

4.177 

3.938 

3.352 

3.470 

2.828 

1*812 

2.103 

2.942 

BETA 1 

STATION 2 

BETA 2 

45*657 

43*312 

42.506 

40.927 

39.613 

38.891 

40*103 

42.655 

46.653 

BETA 2 


BETA l PR) 1 

56*636 

55*191 

53.611 

53.763 

54.581 

56.689 

59.717 

61.797 

64*897 

BETA (PR ) 1 


BETA | PR) 2 

25*945 

26*080 

29.512 

31.603 

33.649 

36.098 

39*900 

43.000 

48*025 

BETA (PR 1 2 


V 1 

3B8 *97 

410.71 

440*78 

458*64 

467.76 

457.57 

426.21 

394.97 

346.70 

V 1 


V 2 

581*67 

576.00 

574.55 

579.69 

589.21 

591.25 

567*58 

539.63 

490.37 

V 2 


VZ 1 

388.35 

409.61 

439.74 

457.85 

466.88 

456*95 

425.91 

394.64 

346*21 

VI 1 


VZ 2 

406.55 

420.57 

423.56 

437.96 

453.71 

459*61 

433.26 

396.04 

341*45 

VZ 2 


V-THETA 1 

21*69 

29.91 

30.27 

26.02 

26.31 

22.57 

13.47 

14.49 

17.79 

V-THETA 1 


V-THETA 2 

415*96 

396.49 

388.20 

379.73 

375-52 

370.74 

364.87 

364.88 

361.75 

V-THETA 2 


VC PR 1 1 

706.1 

717.6 

741.2 

774.6 

805.6 

632*1 

844.6 

635*1 

816.1 

V IPR1 1 


VC PR I 2 

452*1 

476.7 

486*7 

514.2 

545.3 

569.6 

565.9 

542.6 

511.4 

VI PR > 2 


VTHETA PRl 

-569.8 

-589.2 

-596.7 

-624.7 

-656.5 

-695.3 

-729*4 

-735.9 

-739.0 

VTHETA PRl 


V THETA PR 2 

-197.8 

-224.4 

-239.8 

-269.5 

“302.0 

“335.1 

“362*3 

“369.3 

-379*6 

VTHETA PR 2 


U 1 

611.65 

619.07 

626.96 

651.56 

684.62 

717*92 

742.83 

750*40 

756.76 

U 1 


U 2 

613*79 

620*66 

627.95 

649.19 

677.52 

705*86 

727.13 

734*21 

741.30 

U 2 


M 1 

0*3527 

0.3730 

0.4011 

0.4179 

0.4265 

0.4169 

0.3874 

0.3583 

0.3136 

R 1 


H 2 

0.5138 

0*5114 

0.5092 

0.5139 

0.5226 

0.5242 

0.5017 

0.4754 

0.4370 

H 2 


M ( PR 1 1 

0.6403 

0.6516 

0.6745 

0.7058 

0.7346 

0.7581 

0.7678 

0.7575 

0.7381 

H(PR) 1 


M(PR» 2 

0.3994 

0.421B 

0.4314 

0.4559 

0.4837 

0.5050 

0.5002 

0.4781 

0*4485 

MCPR) 2 


TURN ( PR) 

30*691 

27.111 

24.099 

22.163 

20.950 

20.645 

19.910 

18.902 

16.982 

TURN (PR) 


P 1 

14.435 

14.606 

14.789 

14.879 

14.957 

14.974 

14.825 

14.687 

14.456 

P l 


P 2 

18*649 

IB. 822 

18.795 

16*694 

19.091 

19.214 

19*010 

16.714 

18*297 

P 2 


T l 

516.699 

516.699 

518.699 

518*699 

518.699 

518.699 

516.699 

518.699 

516*699 

T 1 


T 2 

561.447 

559.339 

557.246 

557.447 

557.820 

55B.468 

559.394 

560.301 

561*865 

T 2 

STATOR D 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30.00 

15*00 

10.00 

5*00 

PCT SPAN 


OIA 

33.207 

33.564 

33*921 

34.992 

36.420 

37.848 

38.919 

39.276 

39*633 

DIA 

STATION 2 

BETA 2 

45*657 

43.312 

42*506 

40.927 

39.613 

38.891 

40.103 

42.655 

46.653 

BETA 2 

STATION 2 A 

BETA 2A 

3.414 

3*634 

3.542 

2.840 

2.773 

3.594 

4.562 

5.126 

5.205 

BETA 2A 


V 2 

561.67 

578.00 

574.55 

579.69 

589.21 

591.25 

567*58 

539.63 

498*37 

V 2 


V 2A 

450*06 

442.01 

435.86 

465.88 

488.36 

503.18 

462.79 

445.54 

439.37 

V 2A 


VZ 2 

406*55 

420.57 

423.56 

437.96 

453.71 

459.61 

433.26 

396.04 

341*45 

VZ 2 


VZ 2A 

449.26 

441.11 

435.01 

465.26 

487.68 

502.00 

461.09 

443.51 

437.25 

VZ 2 A 


V-THETA 2 

415.98 

396.49 

388.20 

379.73 

375.52 

370.74 

364.87 

364.88 

361.75 

V-TMETA 2 


V— THETA 2 A 

26*60 

28.01 

26.93 

23.08 

23.62 

31.53 

36.79 

39.80 

39.63 

V-THETA 2A 


n 2 

0*5138 

0.5114 

0.5092 

0.5139 

0.5226 

0.5242 

0.5017 

0.4754 

0.4370 

M 2 


M 2A 

0*3935 

0*3669 

0.3622 

0.4092 

0.4295 

0.4428 

0.4055 

0.3698 

0*3836 

M 2A 


TURNC PR > 

42.24 2 

39.677 

38.964 

38.085 

36.820 

35.239 

35.446 

37.421 

41*339 

TURNC PR) 


P 2 

18.849 

16.622 

18.795 

18.894 

19.091 

19.214 

19*010 

16.714 

18.297 

P 2 


P 2A 

18.617 

18.550 

18.510 

18.747 

16.932 

19.043 

18.636 

16.497 

16.424 

P 2A 


T 2 

561*447 

559*339 

557.246 

557.447 

557.620 

558.468 

559.394 

560.301 

561.665 

T 2 


T 2A 

561.347 

559.260 

557.135 

557.435 

557.654 

558.532 

559.742 

560.264 

562.042 

T 2A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed *= 100. 54 Equivalent Rotor Speed = 4232. 72 Equivalent Weight Flow - 90. 59 

Circumferential Distortion 
Station 1 (136°) - Station 2 (126°) - Station 2A (115°) 


ROTOR 0 

PCT SPAN 

94. 99 

90.00 

64.99 

70.00 

50.00 

30.00 

14*98 

9.99 

4.90 

PCT SPAN 


OIA 

33.22* 

33.617 

34.001 

35.151 

36.685 

38.219 

39.371 

39.754 

40.138 

DIA 

STATION 1 

BETA 1 

3.276 

2.540 

2.096 

1.524 

1.964 

1.461 

1.590 

0.742 

0.450 

BETA 1 

STATION 2 

BETA 2 

46.616 

44.602 

43.646 

*2.326 

40.617 

40.155 

42.395 

43.608 

47.736 

BETA 2 


BETA 1 PR ) 1 

57.483 

55.956 

55.474 

55.116 

56.968 

58.194 

61.413 

63.466 

63.833 

BETAIPR I I 


BETA(PR) 2 

25.406 

27.596 

26.016 

30.294 

33.513 

36.177 

37.959 

41.661 

45.640 

BETAIPR 1 2 


V 1 

376.82 

406.46 

421.00 

446.15 

435.64 

438.41 

398.98 

372.06 

370.44 

V 1 


V 2 

582.25 

577.27 

5B4.03 

587.39 

586.94 

587.10 

502.63 

551.33 

520.04 

V 2 


VZ I 

376.20 

406.06 

420.71 

445.99 

435.56 

438.21 

398 .76 

371.97 

370.40 

VZ 1 


VZ 2 

396.45 

409.59 

422.61 

434.25 

444.02 

448.17 

429.47 

397.08 

349.13 

VZ 2 


V— THETA 1 

21.53 

18*01 

15.40 

11.67 

14.94 

11.33 

11.07 

4.82 

2.91 

V-THETA l 


V-THETA 2 

424.54 

406.77 

403.09 

395.50 

383.50 

378.13 

392.09 

360.90 

384.18 

V-THETA 2 


VIPRI I 

699.8 

725.4 

742.3 

779.6 

799.0 

631.5 

633.4 

633.2 

839.9 

VIPR) 1 


ViPPU 2 

441.1 

462.2 

478.7 

503.0 

532.8 

556.0 

545.9 

532.6 

500*4 

V(PA) 2 


VTHETA PR1 

—590.1 

“601 • 1 

-611.6 

-639.7 

-*69.9 

-706.6 

-731.8 

-745.6 

-753.8 

VTHETA PR 1 


VTHETA PR2 

“169.2 

“214.1 

“224.9 

-253.7 

-294.0 

-327.7 

-335.0 

-353.3 

-357.1 

VTHETA PR2 


U 1 

611.65 

619.07 

626.96 

651.56 

684.02 

717.92 

742.83 

750.40 

756.76 

U 1 


U 2 

613.79 

620.86 

627.95 

649.19 

677.52 

705.86 

727.13 

734.21 

741.30 

U 2 


M 1 

0.3414 

0.3690 

0.3626 

0.4062 

0.3965 

0.3989 

0.3620 

0.3370 

0.3355 

N 1 


H 2 

0.5145 

0.5110 

0.5182 

0.5212 

0.5206 

0.5205 

0.5161 

0.4863 

0.4571 

H 2 


N ( PR } 1 

0.6341 

0.6565 

0.6745 

0.7099 

0.7269 

0.7565 

0.7562 

0.7546 

0.7608 

MfPR) 1 


N<PR> 2 

0.3696 

0.4091 

0.4246 

0.4463 

0.4726 

0.4929 

0.4835 

0.4699 

0.4398 

MIPR1 2 


TURN ( PR 1 

32.077 

26.362 

27.456 

24.824 

23.473 

22.071 

23.545 

21.930 

18.295 

TURN { PR ) 


P l 

14.493 

14.694 

14.791 

14.952 

14.890 

14.962 

14.739 

14.609 

14.636 

P 1 


? Z 

18.892 

18.8*2 

16.933 

19.031 

19.106 

19.217 

19.235 

16.690 

16.535 

P 2 


T 1 

518.699 

516.699 

516.699 

518.699 

51 B. 699 

516.699 

516.699 

516.699 

516.699 

T 1 


T 2 

561.111 

558.735 

556.948 

557.293 

557.636 

556.125 

556.629 

560.069 

561.163 

T 2 


STATOR 0 

PCT SPAN 

95.00 

90.00 

B5.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


OIA 

33.207 

33.564 

33.921 

34.992 

36.420 

37.646 

36.919 

39.276 

39*633 

OIA 

STATION 2 

BETA 2 

46.816 

44.602 

43.646 

42.326 

40.617 

40.155 

42.395 

43.606 

47.736 

BETA 2 

STATION 2A 

BETA 2A 

3.610 

3.702 

3.450 

2.470 

2.779 

3.556 

4.371 

5.219 

5.372 

BETA 2A 


V 2 

562.25 

577.27 

584.03 

587.39 

586.94 

587.10 

582.63 

551.33 

520.04 

V 2 


V 2A 

441.20 

430.69 

423.50 

459.01 

482.86 

500*15 

460.36 

441.05 

435.83 

V 2A 


VZ 2 

396.45 

409.59 

422.61 

434.25 

444.02 

448.17 

429.47 

397.08 

349.13 

VZ 2 


VZ 2A 

440.32 

429.78 

422.72 

458.54 

462.19 

499.00 

458.79 

439.77 

433.61 

VZ 2A 


V-THETA 2 

424.54 

406.77 

403.09 

395.50 

363.50 

378.13 

392.09 

380.90 

384.18 

V-THETA 2 


V-THETA 2A 

27.78 

27.61 

25.46 

19.78 

23.41 

31.01 

35.07 

40.17 

40.77 

V-THETA 2A 


M 2 

0.5145 

0.5110 

0.5182 

0.5212 

0.5206 

0.5205 

0*5161 

0.4863 

0.4571 

N 2 


N 2A 

0.3855 

0.3768 

0.3710 

0.4030 

0.4245 

0.4401 

0.4037 

0.3665 

0 .3806 

M 2A 


TURN 1 PR 1 

43.205 

41.099 

40.196 

39.854 

36.016 

36.541 

37.928 

36.462 

42.256 

TURNCPR) 


P 2 

16.692 

10.642 

18.933 

19.031 

19.106 

19.217 

19.235 

18.890 

18.535 

P 2 


P 2 a 

16.566 

16.505 

16.446 

16.720 

18.924 

19.063 

18.668 

18.507 

16.429 

P 2A 


T 2 

561.111 

556.735 

556.948 

557.293 

557*636 

558.125 

556.629 

560.069 

561.163 

T 2 


T ZA 

561*406 

559.117 

557.251 

557.447 

557.750 

558*267 

556.813 

560*163 

561.351 

T 2A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed = 100. 54 Equivalent Rotor Speed = 4232. 72 Equivalent Weight Flow - 90.59 

Circumferential Distortion 
Station 1 (166 *) - Station 2 (156°) - Station 2A (145°) 


ROTCR D 

PCT SPAN 

94*99 

90.00 

64.99 

70.00 

50.00 

30.00 

14.96 

9.99 

4.98 

PCT SPAN 


01 A 

33.234 

33.617 

34.001 

35.151 

36.685 

38.219 

39.371 

39.754 

40.136 

OIA 

STATION 1 

BETA 1 

5*620 

5.498 

5.604 

5.801 

5.571 

4.986 

5*308 

6.055 

6.040 

BETA 1 

STATION 2 

BETA 2 

46.554 

44.027 

43.312 

41.933 

40.662 

39.456 

40.998 

43.872 

48.305 

BETA 2 

BETA (PA) 1 

54.895 

53.213 

52.413 

53.379 

55.411 

56.937 

59.885 

62.019 

65.289 

BETA (PR) 1 


BETA t PR ) 2 

25.690 

28.343 

28.895 

31.688 

32.722 

36.906 

39.723 

43.259 

47.207 

BETA(PR) 2 


v : 

403*29 

433.63 

449.88 

452.57 

444.59 

443.96 

410.67 

379.59 

333.96 

V 1 


V 2 

580.79 

573.37 

577.40 

575.81 

594.47 

581.51 

567.81 

536.43 

506.83 

V 2 


VZ 1 

401.21 

431. 83 

447.57 

450.26 

**42 .47 

442.22 

408.83 

377.41 

332.07 

VZ 1 


VZ 2 

399.39 

412.25 

420.13 

426.34 

449.41 

448.42 

427.70 

385.94 

336.54 

VZ 2 


V- THETA 1 

40. B9 

41.57 

45.49 

45.74 

43.16 

38.60 

37.98 

40.03 

35.14 

V -THETA 1 


V •“THETA 2 

421*66 

398.49 

396.06 

384.77 

368.77 

369.07 

371.77 

371.03 

377.79 

v -theta 2 


V<PR| 1 

697.7 

721.1 

733.8 

754.6 

779.4 

810.6 

814.9 

BO 4.4 

794.4 

V (PR I 1 


V < PR ) Z 

443.2 

466.4 

479.9 

503.4 

534.5 

561.6 

557.2 

531.0 

496.3 

V(PR) 2 


VTHETA PAI 

-570. B 

—577.5 

-581.5 

-605.8 

-641.7 

-679.3 

-704.8 

•710.4 

•721.6 

VTHETA PR1 


VTHETA PR2 

—192*1 

-222.4 

-231.9 

-264.4 

-266. B 

-336. B 

-355.4 

-363.2 

-363.5 

VTHETA PR2 


U X 

611.65 

619.07 

626.96 

651.56 

684. B2 

717.92 

742.83 

750.40 

756.76 

U 1 


U 2 

613.79 

620.86 

627.95 

649.19 

677.52 

705.86 

727.13 

734.21 

741.30 

U 2 


H 1 

0.3660 

0.3946 

0.4097 

0.4122 

0.4047 

0.4041 

0.3729 

0.3440 

0.3018 

M 1 


N 2 

0.5140 

0.5063 

0.5129 

0.5109 

0.5260 

0.5155 

0.5023 

0.4729 

0.4450 

H 2 


HIPR) 1 

0.6332 

0.6559 

0.6662 

0.6875 

0.7095 

0.7378 

0.7400 

0. 7290 

0.7160 

N(PR> 1 


H(PR> 2 

0.3923 

0.4152 

0.4263 

0.4467 

0.4747 

0.4979 

0.4929 

0.4681 

0.4357 

HIPR) 2 


TURN (PR) 

29.205 

24.870 

23.518 

21.694 

22.706 

20.063 

20.255 

18.865 

16.193 

TURN (PR) 


P 1 

14.659 

14.B90 

14.962 

14.981 

14.946 

15.006 

14.636 

14.686 

14.465 

P 1 


P 2 

16.817 

18.742 

16.801 

IB. 843 

19.150 

19.094 

19.006 

18.672 

16.371 

P 2 


T 1 

516.699 

518.699 

518.699 

516.699 

518.699 

516.699 

518.699 

518.699 

518.699 

T I 


T 2 

559.340 

556.945 

555.119 

556. 150 

556.865 

557.569 

558.543 

559.493 

561.237 

T 2 


STATOR D 

PCT SPAN 

95. 00 

90.00 

85.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


DIA 

33.207 

33.564 

33.921 

34.992 

36.420 

37.848 

38.919 

39.276 

39.633 

01 A 

STATION 2 

BETA 2 

46.554 

44.027 

43.312 

41.933 

40.662 

39.456 

40.998 

43.872 

48.305 

BETA 2 

STATION 2A 

BETA 2A 

3.441 

3.711 

3.579 

2.56 2 

2.999 

3-547 

4.299 

5.191 

5.276 

BETA 2A 


V 2 

580.79 

573.37 

577.40 

575.81 

594.47 

501.51 

567.81 

536.43 

506.83 

V 2 


V 2A 

435.32 

425.59 

420.43 

458.03 

464.14 

501.14 

457.10 

440.38 

434.39 

V 2A 


VZ 2 

399.39 

412.25 

420.13 

420.34 

449.41 

448.42 

427.70 

385.94 

336.54 

VZ 2 


VZ 2A 

434.53 

424.68 

419.60 

457.52 

463.37 

500.00 

455.59 

438.32 

432.25 

VZ 2A 


V-THETA 2 

421.66 

396.49 

396.06 

364.77 

366.77 

369.07 

371.77 

371.03 

377.79 

V-TMETA 2 


V-THETA 2A 

26.13 

27.54 

26.24 

20.63 

25.32 

30.99 

34.25 

39.82 

39*92 

V-THETA 2A 


M 2 

0.5140 

0.5083 

0.5129 

0.5109 

0.5280 

0.5155 

0.5023 

0.4729 

0.4450 

M 2 


H 2A 

0.3806 

0.3729 

0.3689 

0.4025 

0.4259 

0.4412 

0.4007 

0.3853 

0.3793 

H 2A 


TURN( PR ) 

43.112 

*0.315 

39.733 

39.349 

37.643 

36.85 1 

36.605 

36.574 

42.921 

TURN (PR 1 


P 2 

lb. 617 

16.742 

16.801 

16.643 

19. 150 

19.094 

19.008 

18.672 

18.371 

P 2 


P 2A 

lb *54^ 

16.463 

18.432 

lfe.732 

lb. 559 

19.065 

18.642 

16.507 

18.432 

P 2A 


T 2 

559.340 

556.945 

555.119 

556.150 

556. B65 

557.569 

55b. 545 

559.493 

561.237 

T 2 


T 2 A 

554 .508 

557.154 

555. 183 

556.^66 

557. 139 

557.036 

558. 98 6 

559.786 

561.551 

T 2A 
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Table A-3. Blade Element Performance (Continued) 

Stage D ( Rotor D - Stator D 

Percent Equivalent Rotor Speed = 100,54 Equivalent Rotor Speed - 4232, 72 Equivalent Weight Flow = 90, 59 

Circumferential Distortion 
Station 1 (19f>°) - Station 2 (166°) - Station 2A (175°) 


ROTOR D 

PCT SPAN 

94. *9 

90.00 

64.99 

70.00 

50.00 

30.00 

14.96 

9.99 

4.96 

PCT SPAN 


01 A 

33.234 

33.617 

34.Q0L 

35.151 

36.665 

36.219 

39.371 

39.754 

40*138 

OlA 

STATION l 

BETA 1 

5.652 

5.649 

5.274 

5.261 

4.549 

4.164 

4.336 

4.463 

4.236 

BETA 1 

STATION 2 

BETA 2 

46.995 

45.201 

44.673 

43.890 

42.072 

40*613 

42.896 

45*795 

50.908 

BETA 2 


BETA ( PR > 1 

55.501 

54.432 

55.125 

54.986 

56.981 

58.855 

61.062 

62.732 

64*968 

BETA (PR) 1 


BETA ( PR ) Z 

25.773 

27 * 666 

28.868 

31.093 

32.765 

36.109 

38.504 

41.370 

46.992 

BETA ( PR ) 2 


V 1 

395.52 

415.47 

412.30 

430.61 

424.52 

416.72 

395*38 

373.01 

342.24 

V 1 


V 2 

578.72 

575.41 

573.25 

575.60 

590.51 

566.64 

576.57 

552.70 

511*28 

V 2 


V2 1 

393.59 

413.44 

410.55 

428.80 

423.16 

415.56 

394.17 

371*82 

341.27 

VZ 1 


VZ 2 

394.72 

405.44 

407.65 

414.80 

438.16 

444.79 

421*61 

384*64 

321*89 

VZ 2 


V-THETA 1 

38.95 

4.0.90 

37.90 

39.48 

33.67 

30.25 

29*90 

29.02 

25*26 

V-THETA 1 


V-THETA 2 

423.21 

408.29 

403.03 

399.04 

395.52 

381.41 

391*72 

395.46 

396.20 

V-THETA 2 


V 4 PR J 1 

694.9 

710.8 

718.0 

747.3 

776.6 

803.5 

814*7 

811.6 

807.2 

V < PR I 1 


V(PR ) 2 

438.3 

457.8 

465.6 

484.4 

521.3 

551.3 

539*9 

513.6 

472.8 

VI PR ) 2 


VTHETA PR 1 

-572.7 

-578.2 

-589.1 

-612*1 

-651.2 

—687.7 

-712.9 

-721.4 

-731*5 

VTHETA PR1 


VTHETA PR2 

-190.6 

-212.6 

-224.9 

-250.2 

-282.0 

-324.4 

-335.4 

-338*7 

-345.1 

VTHETA PR2 


U 1 

611.65 

619.07 

626.96 

651.56 

684.62 

717.92 

742.63 

750*40 

756.76 

U 1 


U 2 

613.79 

620.66 

627.95 

649.19 

677.52 

705.86 

727.13 

734*21 

741.30 

U 2 


H 1 

0.3568 

0.3774 

0.3744 

0.3916 

0.3659 

0.3786 

0.3567 

0.3379 

0.3095 

N 1 


n 2 

0.5123 

0.5103 

0,5090 

0.5108 

0.5245 

0.5206 

0.5106 

0.4879 

0.4492 

M 2 


MCPRI 1 

0.6304 

0.6457 

0.O521 

0.6796 

0.7059 

0.7299 

0.7390 

0*7352 

0.7299 

N4PR) 1 


H < PR | 2 

0.3860 

0.4060 

0.4134 

0.4299 

0.4631 

0.4892 

0.4783 

0.4534 

0.4153 

MCPRI 2 


TURN 4 PR ) 

29.729 

26.765 

26.237 

23.895 

24.233 

22.601 

22*650 

21*467 

18*106 

TURN (PR) 


P 1 

14.770 

14.918 

14.903 

15.001 

14.960 

14.953 

14.902 

14*796 

14*617 

P 1 


P 2 

16.796 

18.792 

18.784 

18.854 

19.090 

19.132 

19.060 

18.700 

16.373 

P 2 


T 1 

516.699 

516.699 

518.699 

518.699 

518.699 

518.699 

518.699 

516.699 

518*699 

T 1 


T 2 

556.667 

556.593 

555.210 

555.920 

556.440 

557.095 

557.842 

559*395 

560.968 

T 2 


STATOR 0 

PCT SPAN 

95.00 

90.00 

65.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5*00 

PCT SPAN 


01 A 

33.207 

33.564 

33.921 

34.992 

36.420 

37.846 

38.919 

39.276 

39*633 

01 A 

STATION 2 

BETA 2 

46.995 

45.201 

44.673 

43.890 

42*072 

40.613 

42*696 

45.795 

50*908 

BETA 2 

STATION 2A 

BETA 2a 

3.295 

3.767 

3*764 

2.767 

3.028 

3.405 

4.286 

5.259 

5.454 

BETA 2A 


V 2 

578*72 

575.41 

573.25 

575.60 

590*51 

566.64 

576.57 

552.70 

511*28 

V 2 


V 2 A 

439.03 

428.95 

425.97 

454.02 

477.74 

489.45 

451.67 

433*91 

432.27 

V 2A 


VZ 2 

394.72 

405.44 

407.65 

414*80 

438.16 

444.79 

421.61 

364*64 

321*89 

VZ 2 


VZ 2A 

436.31 

428.01 

425.03 

453.45 

476.96 

466.41 

450.17 

431*64 

430*01 

VZ 2 A 


V-THETA 2 

423.21 

406.29 

403.03 

399.04 

395.52 

301.41 

391.72 

395.46 

396.20 

V-THETA 2 


V-THETA 2A 

25.23 

20.16 

26.11 

21.92 

25.23 

29.06 

33*75 

39.75 

41.06 

V-THETA 2A 


M 2 

0.5123 

0.5103 

0.5090 

0.5106 

0.5245 

0.5206 

0.5106 

0.4679 

0*4492 

M 2 


M 2A 

0.3843 

0.3760 

0.3739 

0.3990 

0.4203 

0.4308 

0.3962 

0.3796 

0.3776 

M 2A 


TURN (PR) 

43.699 

41.433 

40.889 

41*121 

39.024 

37*149 

38.511 

40.429 

45.348 

TURN 4 PR I 


P 2 

18.796 

18.792 

16.764 

16*654 

19.090 

19.132 

19.060 

16.760 

16.373 

P 2 


P 2 A 

16.555 

16.464 

18.451 

16.676 

16.865 

16*952 

18*572 

18*432 

16.384 

P 2A 


T 2 

55ti .667 

556.593 

555.210 

555.920 

556.440 

557*095 

557*842 

559.395 

560.966 

T 2 


T 2A 

559.206 

556.616 

555.309 

555.989 

556.52b 

557.195 

557*660 

559.251 

560.830 

T 2A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed = 100. 54 Equivalent Rotor Speed - 4232. 72 Equivalent Weight Flow - 90,59 

Circumferential Distortion 
Station 1 (226°) - Station 2 (216°) - Station 2A (205°) 


ROTOR D 


PCT SPAN 

94.99 

90.00 

84.99 

70.00 

50.00 

30.00 

14*98 

9.99 

4.98 

PCT SPAN 



DIA 

33.23* 

33.617 

34.001 

35.151 

36.685 

36.219 

39.371 

39.754 

40.138 

01A 

STATION 

1 

BETA 1 

6.133 

7.973 

8.154 

7.75« 

7.948 

7.454 

6.512 

7.281 

9.709 

BETA 1 

STATION 

2 

BETA 2 

45.864 

44.766 

44.576 

43.539 

43.112 

43.276 

46.062 

51.657 

56.706 

BETA 2 



BETA ( PR ) 1 

36.389 

34.843 

54.333 

55.437 

56.768 

59.635 

61.212 

62.343 

65.633 

BETA ( PR ) 1 



BETA (PR) 2 

25.954 

27.370 

27.677 

30.401 

34.054 

37.534 

41.941 

44.567 

47.406 

BETA 1 PR) 2 



V 1 

376.05 

400.75 

412.18 

414.14 

415.09 

394.04 

361.42 

371.63 

322.75 

V 1 



V 2 

560.90 

579*30 

583.89 

362.70 

675.94 

567.65 

541.70 

527.15 

517.94 

V 2 



V2 I 

371.27 

396.67 

408.01 

410.35 

411.06 

390.66 

377.15 

368.57 

318.10 

VZ 1 



VZ 2 

404.51 

411.29 

415.90 

922.36 

420.29 

412.61 

361.47 

325.11 

283.98 

VZ 2 



V-THETA I 

53.06 

55.59 

58.46 

55.90 

57.39 

51.11 

56.45 

47.09 

54.43 

V-THETA l 



V-THETA 2 

416.90 

407.94 

409. B2 

401.37 

393.46 

388.71 

402.33 

413.98 

432.41 

V-THETA 2 



VCPR) I 

670.7 

669.2 

699.8 

723.3 

750.1 

772.8 

783.2 

794.1 

771.0 

V (PR ) 1 



V (PR ) 2 

449.9 

463.1 

469.6 

489.7 

507.5 

521.3 

486.9 

457.2 

420.3 

V ( PR ) 2 



VTHETA PR 1 

—558.6 

-563.5 

-568.5 

-595.7 

-627.4 

—666. 8 

-686.4 

-703.3 

-702.3 

VTHETA PR 1 



VTHETA PR2 

-196*9 

-212.9 

-216.1 

-247.6 

-284.1 

-317.1 

-324.8 

-320.2 

-308.9 

VTHETA PR2 



U 1 

611.65 

619.07 

626.96 

651.56 

684.82 

717.92 

742.83 

750.40 

756.76 

U 1 



U 2 

613.79 

620*86 

627.95 

649.19 

677.52 

705.86 

727.13 

734.21 

741.30 

U 2 



M 1 

0.3398 

0.3637 

0.3743 

0.3762 

0.3770 

0.3574 

0.3457 

0.3366 

0.2915 

N 1 



M 2 

0.5152 

0.5146 

0.5195 

0.5174 

0.5107 

0.5023 

0.4 770 

0.4631 

0.4537 

H 2 



M(PR) 1 

0.6077 

0.6254 

0.6355 

0.6570 

0.6814 

0.7010 

0.7098 

0.7193 

0.6964 

H (PR ) 1 



Ml PR) 2 

0.3990 

0.4114 

0.4178 

0.4349 

0.4500 

0.4613 

0.4267 

0.4016 

0.3682 

M ( PR ) 2 



TURN ( PR) 

30.436 

27.473 

26.656 

25.038 

22.732 

22.156 

19.365 

17.682 

IB. 330 

TURN (PR) 



P 1 

14 . 748 

14.699 

14.979 

14.999 

15.022 

14.939 

14.969 

14.945 

14.741 

P 1 



P 2 

16.746 

18.770 

16.856 

16.858 

18.639 

18.791 

18.519 

18.361 

18.268 

P 2 



T 1 

518.699 

518.699 

518.699 

518.699 

518.699 

518.699 

518.699 

518.699 

616.699 

T 1 



T 2 

557.155 

555.373 

554.141 

555.974 

556.681 

556.215 

561.174 

562.436 

564.570 

T 2 

STATOR C 


PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50. UO 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 



DIA 

33.207 

33.564 

33.921 

34.992 

36.420 

37.648 

38.919 

39.276 

39.633 

DIA 

STATION 

2 

BETA 2 

45.864 

44.766 

44.578 

43.539 

93.112 

43.278 

48.062 

51.857 

56.706 

BETA 2 

STATION 

2 A 

BETA 2A 

3.291 

3.970 

4.157 

3.025 

2.583 

3.081 

4.611 

5.612 

6.581 

BETA 2A 



V 2 

560.90 

579.30 

583.89 

562.70 

575.94 

567.65 

541.70 

527.15 

517.94 

V 2 



V 2 A 

436.71 

428.64 

428.22 

45U. 00 

466.00 

465.85 

422.55 

413.05 

414*60 

V 2A 



VZ 2 

404.51 

411.29 

415.90 

922.36 

420.29 

412.81 

361.47 

326.11 

263.96 

VZ 2 



VZ 2A 

437.96 

427.80 

427.07 

457 .3* 

465.42 

*65.00 

420.97 

41 C. 70 

411.77 

VZ 2A 



V-THETA 2 

416.90 

407.94 

409.62 

901.37 

393.46 

388.71 

402.33 

413.96 

432.41 

V-THETA 2 



V-THETA 2A 

25.16 

29.69 

31.04 

24.17 

21.00 

25.03 

33.95 

41.80 

47.50 

V-THETA 2 A 



H 2 

0.5152 

0.5146 

0.5195 

0.5174 

0.5107 

0.5023 

0.4770 

0.4631 

0.4537 

M 2 



M 2A 

0.3847 

0.3764 

0.3764 

0.4027 

0.4096 

0.4092 

0.3694 

0.3604 

0.3613 

M 2A 



TURN! PR > 

42.572 

40.755 

40.421 

40.51*1 

40.509 

40.136 

43.355 

45.942 

50.026 

TURN ( PR ) 



P 2 

16 .748 

lb. 770 

18.656 

lb. 856 

16.839 

16.791 

18.519 

lb. 361 

18.266 

P 2 



P 2 A 

lb. 559 

) 6 • 4&4 

18.466 

18.716 

16.752 

16.711 

18.309 

16.244 

16.243 

P 2A 



T 2 

557.155 

553.375 

554.141 

555.974 

556.881 

556.215 

561.174 

562**36 

564.570 

T 2 



T 2A 

557.166 

555.411 

553.922 

555.790 

556.697 

557.411 

559.479 

560.779 

562.621 

T 2A 
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Table A -8. Blade Element Performance (Continued) 

Stage D p Rotor D - Stator D 

Percent Equivalent Kotor Speed ~ 300. 54 Equivalent Rotor Speed = 4232. 72 Equivalent Weight Flow - 90.59 

Circumferential Distortion 
Station 1 (250°) - Station 2 (24G°) - Station 2A (235°) 


ROTOR 0 

PCI SPAN 

94,99 

90.00 

84.99 

70.00 

50.00 

30.00 

14.98 

9.99 

4.98 

PCT SPAN 


01 A 

33*234 

33.617 

34.001 

35.151 

36.685 

38.219 

39.371 

39.754 

40.138 

D1A 

STATION 1 

BETA 1 

5*789 

4.640 

4.696 

4.266 

4.764 

4.073 

4.927 

5.876 

6.202 

BETA 1 

STATION 2 

BETA 2 

44*946 

44.200 

44.560 

45.035 

47.133 

53.303 

63*249 

66.668 

69.958 

BETA 2 


BETA(PR) 1 

56. 844 

57*864 

57.766 

56.904 

60.498 

64.205 

66.035 

67*894 

71.556 

BETA < PR) 1 


BETA { PK ) 2 

24.975 

26.055 

27.028 

29.494 

32.038 

37.993 

47.070 

49.590 

53.751 

0ETAIPR 1 2 


Y 1 

350*22 

371.24 

377*13 

377.05 

371.28 

336.33 

319.23 

294*16 

245*02 

V 1 


V 2 

592.41 

592.62 

589.55 

586.33 

584.95 

556.64 

528.49 

531*04 

527.16 

V 2 


V2 1 

348 *43 

370.02 

375.66 

375.99 

369.97 

335.43 

317.99 

292.56 

243.56 

YZ 1 


VZ 2 

419.29 

424.85 

420.06 

414.33 

397.81 

332.50 

237.71 

210.19 

160.58 

VZ 2 


V-THETA l 

35.32 

30.03 

30.69 

28.16 

30.96 

23.89 

27.41 

30.11 

26.47 

V-THETA 1 


V— THETA 2 

418.50 

413.15 

413.66 

414.84 

428.58 

446.14 

471.59 

487.32 

495.01 

V-THETA 2 


VtPRI 1 

673.5 

695.6 

704.7 

726.0 

751.3 

770.9 

782.9 

777.5 

769.8 

V(PM 1 


V(PR) 2 

462.5 

472.9 

471.6 

476.0 

469.5 

422.5 

349.6 

324.8 

305.8 

V ( PR ) 2 


YTHETA PR1 

-576.3 

-589.0 

-596.1 

-623*4 

-653.9 

-694.0 

-715.4 

-720.3 

-730.3 

VTHETA PR1 


VTHETA PR2 

-195.3 

-207.7 

-214.3 

-234.4 

-248.9 

-259.7 

-255.5 

-246.9 

-246.3 

VTHETA PR2 


U 1 

611.65 

619.07 

626.96 

651.56 

664.82 

717.92 

742.83 

750.40 

756*76 

U 1 


U 2 

613.79 

620.66 

627.95 

649.19 

677.52 

705.86 

727.13 

734.21 

741.30 

U 2 


M 1 

0.3168 

0.3363 

0.3417 

0.3416 

0.3363 

0.3040 

0.2883 

0.2653 

0.2205 

H 1 


H 2 

0.5250 

0.5261 

0.5235 

0.5196 

0.5176 

0.4899 

0.4619 

0.4636 

0.4592 

n 2 


H ( PR ) 1 

0.6092 

0.6301 

0.6365 

0.6596 

0.6805 

0.6966 

0.7071 

0.7012 

0.6929 

NtPRI 1 


NIPRJ 2 

0.4099 

0.4196 

0.4167 

0.4216 

0.4155 

0.3717 

0.3055 

0.2836 

0.2664 

mwo 2 


TURN | PR ) 

33.669 

31.810 

30.738 

29.412 

28.477 

26.267 

19.060 

16.410 

17.910 

TURN (PR) 


P 1 

14.841 

14.975 

15.020 

15.039 

15.042 

14.973 

14.968 

14.852 

14.643 

P 1 


P 2 

18.897 

18.940 

18.925 

18.907 

18.884 

18.517 

16*246 

16.208 

18.201 

P 2 


T 1 

518.699 

516.699 

518.699 

516.699 

518.699 

516.699 

518.699 

518.699 

518.699 

T 1 


T 2 

559.100 

557.242 

556.707 

558.574 

559.912 

563.325 

567.995 

509.376 

571.610 

T 2 


STATCR D 

PCT SPAN 

95.00 

90.00 

65.00 

70.00 

50.00 

30.00 

15*00 

10.00 

5.00 

PCT SPAN 


D1A 

33.207 

33.564 

33.921 

34.992 

36.420 

37.648 

36.919 

39.276 

39.633 

01A 

STATION 2 

BETA 2 

44.946 

44.200 

44.560 

45.C35 

47.133 

53.303 

63.249 

66.668 

69.958 

BETA 2 

STATION 2A 

BETA 2 A 

3.298 

4.048 

4*332 

3.305 

1.950 

0.972 

1.889 

3.081 

4.111 

BETA 2A 


V 2 

592.41 

592.62 

589.55 

566.33 

584.95 

556.64 

528.49 

531.04 

527.16 

V 2 


V 2A 

462.63 

455.39 

456.97 

467.46 

450.97 

435.6b 

403.98 

394.19 

399.43 

V 2A 


VZ 2 

419.29 

424.85 

420.06 

414.33 

397.81 

332.50 

237.71 

210.19 

180.58 

VZ 2 


VZ 2A 

46 1 . 66 

454.24 

455.65 

466.63 

450.60 

435.46 

403.56 

393.40 

396.12 

VZ 2A 


V-THETA 2 

418.50 

413.15 

413.66 

414.84 

428.58 

446.14 

471.59 

487.32 

495.01 

V-THETA 2 


V-THETA 2 A 

26.61 

32.15 

34.52 

26.95 

15.34 

7.3V 

13.31 

21.16 

28.61 

V-THETA 2A 


M 2 

0.5250 

0.5261 

0.6235 

0.5196 

0.5176 

0.4899 

0.4619 

0.4636 

0.4592 

H 2 


M 2A 

0.4060 

0.4001 

0.4016 

0.4107 

0.3954 

0.3807 

0.3509 

0.3418 

0.3453 

n 2A 


TURN 1 PR) 

41.647 

40.151 

40.226 

41.726 

45.163 

52.273 

61.281 

63.509 

65.777 

TURN (PR) 


P 2 

IB. 897 

18.940 

18.925 

18.907 

18.684 

18.517 

16.246 

18.286 

16.261 

P 2 


P 2 A 

18.626 

18.569 

16.581 

18.637 

18.477 

18.306 

18.053 

17.986 

18.016 

P 2A 


T 2 

559.100 

657.242 

556.707 

558.57* 

559.912 

563*325 

567.993 

5c>9 . 376 

571.610 

T 2 


T 2A 

556.130 

556.238 

555.508 

557. 188 

558.221 

560.889 

565.113 

566.421 

566.616 

T 2A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed = 100. 54 Equivalent Rotor Speed = 4232. 72 Equivalent Weight Flow - 00. 59 

Circumferential Distortion 
Station 1 (286") - Station 2 (276°) - Station 2A (265°) 


ROTOR D 


PCT SPAN 

94.99 

90.00 

84.99 

70.00 

50.00 

jO.OO 

14.90 

9.99 

4.98 

PCT SPAN 



0 1 A 

33.234 

33.617 

34.001 

35.151 

36.665 

36*219 

39.371 

39.754 

40.130 

DIA 

STATION 

1 

BETA l 

-6.B61 

-6.291 

-6.045 

-5.567 

“4.769 

-6.275 

-5.914 

-5.689 

-5.931 

6ETA 1 

STATION 

2 

BETA 2 

43.9B7 

44.076 

44.362 

46.561 

51.629 

58.959 

67.734 

70.730 

74.394 

BETA 2 



BET A i PR ) 1 

62.226 

61.402 

61.456 

62.386 

64.825 

68.244 

70.952 

74.166 

78.541 

BETA (PR) 1 



BETA ( PR ) 2 

26.239 

25.661 

25.721 

26.939 

31.629 

39.996 

52.023 

56.609 

60.905 

BETA (PR) 2 



V l 

346.39 

361.26 

363.90 

360.66 

336.21 

301*50 

267.46 

220.44 

157.55 

V 1 



V 2 

505.05 

596.56 

601.73 

603.63 

501.06 

547.71 

515.66 

508.44 

512.60 

V 2 



VZ l 

3*3.90 

359.06 

361.80 

359.14 

335.03 

299.65 

265.96 

219.24 

156.69 

VZ 1 



VZ 2 

420.94 

42b. 57 

430.20 

415.03 

360.60 

262.27 

195.29 

167.73 

137.86 

VZ 2 



V-THETA 1 

-41.3b 

-39.59 

-36.32 

“35.01 

-27.95 

-32.95 

-27.55 

-22.61 

-16.28 

V-TMETA i 



v -theta 2 

406.31 

414.97 

420.72 

436.26 

455.43 

469.02 

476.97 

479.75 

493.56 

V“THETA 2 



V 1 PR 1 1 

736.0 

750.2 

757.3 

774.8 

787.6 

608.5 

815.0 

B03.5 

786.8 

VC PR) l 



V(PR) 2 

469.3 

475.5 

477.5 

465.6 

423.7 

360.9 

317.8 

305.1 

283.6 

V ( PR 1 2 



VTHETA PR 1 

-653.0 

—656.7 

-665.3 

-686.6 

-712.0 

-750.9 

-770.4 

-773.0 

-773.0 

VTHETA PR 1 



VTHETA PR2 

-207.6 

-205.9 

“207.2 

-210.9 

“222.1 

-236.6 

-250.2 

-254.5 

-247.7 

VTHETA PR2 



U 1 

611.66 

619.07 

626.96 

651.56 

604*62 

717.92 

742.83 

750.40 

756.76 

U 1 



U 2 

613.79 

620.86 

627.95 

649.19 

677.52 

705.66 

727.13 

734.21 

741.30 

U 2 



M I 

0.3133 

0.3270 

0.3295 

0.3266 

0.3039 

0.2720 

0.2409 

0.1982 

0.1414 

M 1 



H 2 

0.5150 

0.5263 

0.5314 

0.5315 

0.5093 

0.4769 

0.4463 

C.4393 

0.4421 

H 2 



MIPR) 1 

0.6675 

0.6791 

0.6057 

0.7014 

0.7119 

0.7295 

0.7342 

0.7225 

0.7079 

M<PR) 1 



Ml PR) 2 

0.4131 

0.4195 

0.4217 

0.4099 

0*3714 

0.3212 

0.2750 

0.2636 

0.2446 

H ( PR ) 2 



TURN (PR ) 

35.909 

35.742 

35.735 

35.449 

33.213 

28.303 

19.022 

17.656 

17.731 

TURN ( PR ) 



P 1 

14.847 

14.946 

14.979 

15.023 

15.000 

14.939 

14.665 

14.700 

14.548 

P 1 



P 2 

16.937 

19*091 

19.156 

19.142 

18.610 

18 *398 

16.106 

16.065 

18.142 

P 2 



T 1 

516.699 

518.699 

518. fc99 

516.699 

518.699 

510.649 

516.69V 

510.699 

516.699 

T 1 



T 2 

565.507 

5 6* .266 

563.722 

567.053 

56V. b3b 

573.965 

577.660 

579.025 

561.262 

T 2 

STATOR C 

i 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 



DIA 

33.207 

33.36* 

33.921 

34.992 

36.420 

37.84b 

38.919 

39.276 

39.633 

DIA 

STATION 

l 

BETA 2 

43.987 

44.076 

44.362 

46.561 

51*629 

58.959 

67.734 

70.730 

74.394 

BETA 2 

STATION 

Ik 

BETA 2A 

3.295 

3 • b39 

4.C79 

3.696 

0.962 

-5.454 

-6.315 

-7.732 

-7.284 

BETA 2 A 



V 2 

565.05 

596.56 

601.73 

603.63 

561.06 

547.71 

515.66 

506.44 

512.60 

V 2 



V 2A 

467.79 

472.92 

477.62 

479.74 

439.68 

*13.10 

360.67 

379.98 

391.28 

V 2 A 



VZ 2 

420.94 

426.57 

430.20 

415.03 

360*60 

282.27 

195.29 

167.73 

137.86 

VZ 2 



VZ 2 A 

467.02 

471.85 

476.39 

478.69 

439.52 

911.06 

376.67 

376.31 

387.65 

VZ 2 A 



V-THETA 2 

406.31 

*14.97 

420.72 

436.28 

455.43 

469.02 

476.97 

479.75 

493.56 

V-THETA 2 



V-TNETA 2 A 

26.69 

31.66 

33.97 

30 .9* 

7.38 

-39.25 

-55.05 

-51.09 

-49.57 

V-THETA 2 A 



M 2 

0.5150 

0.5263 

0.9314 

0.5315 

0.5O93 

0.4769 

0.4463 

0.4393 

0.4421 

N 2 



M 2A 

0.4092 

0.414* 

0.4189 

0.4195 

0 .382* 

C.3572 

0.3275 

0.3262 

0.3354 

M 2A 



TURN ( PR ) 

4U.691 

*0.236 

40.263 

42.861 

60.647 

64.357 

75.975 

78.369 

61.614 

TURN! PR 1 



P 2 

lb. 937 

19.091 

19.166 

19.142 

18.610 

18.398 

10.108 

16.065 

16.142 

P 2 



P 2A 

10 .535 

It .566 

18.592 

16.563 

lb. 207 

17.995 

17.783 

17.782 

17.877 

P 2A 



T 2 

565 .567 

56*. 266 

563.722 

567.053 

56y.b36 

573.465 

577.660 

579.025 

561.262 

T 2 



T 2A 

561.961 

560.653 

559.975 

563.447 

566.260 

570.6*0 

574.956 

576.596 

578.979 

T 2A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed ~ 100. 5-4 Equivalent Rotor Speed - 4232. 72 Equivalent Weight Flow = 90. 59 

Circumferential Distortion 
Station 1 (316°) - Station 2 (306°) - Station 2A (295°) 


ROTUR D 

POT SPAN 

94*99 

90.00 

84.99 

70.00 

50.00 

30.00 

14.98 

9.99 

4,96 

PCT SPAN 


01 A 

33.234 

33.617 

34.001 

35.151 

36.665 

36.219 

39.371 

39.754 

40.136 

DIA 

STATION 1 

BETA I 

-23.657 

-22.52o 

-21.469 

-20.439 

-21.745 

-24.021 

-24.433 

-24.721 

-25.886 

BETA 1 

STATION 2 

BETA 2 

45.457 

*6.214 

49.203 

48.50^ 

55.704 

61.720 

74.846 

79.057 

65.154 

BETA 2 


BETA (PR 1 1 

69.678 

66.VOj> 

68.073 

68.401 

70.175 

72.613 

73.997 

74.422 

75.076 

BETA (PR) 1 


BETAIPR) 2 

23.383 

31.525 

36.528 

32.792 

37.007 

44.293 

65.120 

72*822 

62.311 

BETA(PR) 2 


V X 

291.43 

306.68 

322.20 

322.94 

310.45 

266.07 

269.10 

264*26 

257.52 

V 1 


V 2 

562.23 

537.64 

506.01 

552.12 

541.77 

525.88 

475.70 

460.12 

457.01 

V 2 


VZ 1 

266.94 

283.28 

299.84 

302.61 

268.34 

261.27 

244.96 

240.01 

231.67 

vz i 


VZ 2 

394.37 

356.36 

330.62 

365.81 

305.20 

249.03 

124.33 

87.33 

38.61 

VZ 2 


V-THETA 1 

-116.94 

-117.49 

-117.92 

-112.77 

-115.01 

-116.44 

-111.29 

-110.50 

-112 .42 

V-THETA 1 


V-THETA 2 

400.71 

401.03 

383.06 

413.52 

447.48 

462.89 

459.05 

451.69 

455.36 

V-THETA 2 


V( PR ) 1 

775.9 

789.2 

803.0 

822.1 

850.2 

874.3 

886.6 

893.7 

899.5 

V 1 PR I 1 


‘ V (PR 1 2 

448.3 

420.4 

411.4 

435.2 

362.4 

348.3 

295.7 

295.6 

288.5 

V ( PR ) 2 


VTHETA Pkl 

-728.6 

-736.6 

-744.9 

-764.3 

-799.8 

-634.4 

-854. 1 

-660.9 

-869.2 

VTHETA PR1 


VTHETA PR2 

-213.1 

-219.8 

-244.9 

-235.7 

-230.0 

-243.0 

-268.1 

-282.5 

-285.9 

VTHETA PR2 


U 1 

611.65 

619.07 

626.96 

651.56 

664.82 

717.92 

742.63 

750.40 

756.76 

U 1 


U 2 

613.79 

620.86 

627.95 

649.19 

677.52 

705.86 

727.13 

734.21 

741.30 

U 2 


h I 

0.2628 

0.2766 

0.2910 

0*2917 

0.2602 

0.2579 

0.2424 

0.2380 

0.2319 

M 1 


M 2 

0.4903 

C .4667 

0.4400 

0.4611 

0.4709 

0.4554 

0.4096 

0.3956 

0.3924 

H 2 


N ( PR ) I 

0.6998 

0.7122 

0.7253 

0.7425 

0.7675 

0.7883 

0*8005 

0.6050 

0.8100 

N (PR ) 1 


HIPK) 2 

0.39U9 

0.3664 

0.3578 

0.3792 

0.3323 

0.3016 

0.2547 

0.2544 

0.2478 

H(PR) 2 


TURN ( PR) 

41.496 

37.438 

31.546 

35.611 

33.167 

26.378 

6.950 

1.660 

-7.207 

TURN (PR ) 


P 1 

13.929 

14.025 

14.081 

14.071 

14.066 

14.078 

14.064 

14.066 

14.036 

p i 


P 2 

16.608 

18.320 

17.993 

18.463 

16.366 

18.168 

17.671 

17.571 

17.594 

P 2 


T 1 

518.699 

516.699 

518.699 

518.699 

518.699 

518.699 

518.699 

518.699 

518.699 

T l 


T 2 

573.431 

572.056 

571.667 

573.521 

575.281 

577.843 

579.645 

580.077 

581.772 

T 2 

STATUfc b 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


D1A 

33.207 

33.564 

33.921 

34.992 

36.420 

37.848 

36.919 

39.276 

39.633 

DIA 

STATION 1 

BETA 2 

45.457 

46.214 

49.203 

46.503 

55.704 

61.720 

74.646 

79.057 

85.154 

BETA 2 

STATION 2A 

BETA 2 A 

3.551 

3.156 

2.929 

2.991 

0.561 

-8.232 

-12.935 

-12.724 

-12.672 

BETA 2A 


V 2 

562.23 

537.64 

506.01 

552.12 

541.77 

525.68 

475.70 

460.12 

457.01 

V 2 


V 2 A 

431.92 

431.28 

433.33 

421.39 

392.03 

367.50 

343.56 

342.12 

364*62 

V 2A 


VZ 2 

394.37 

358.36 

330.62 

365.81 

305.20 

249.03 

124.33 

87.33 

38.61 

VZ 2 


VZ 2A 

451.16 

430.61 

432.75 

.420.78 

391.93 

363.56 

334.70 

333.54 

355.69 

VZ 2A 


V-THETA Z 

400.71 

401.03 

383.06 

413.52 

447.48 

462.69 

459.05 

451.69 

455.36 

V-THETA 2 


V-THETA cA 

25.25 

23.76 

22.14 

21.99 

3.84 

-52.60 

-76.87 

-75.31 

-79.98 

V-THETA 2A 


M 2 

0.4903 

0.4687 

U.4400 

0.4611 

0.4709 

0.4554 

0.4096 

0.3958 

0.3924 

M 2 


M 2A 

0.3737 

0.3736 

0.3756 

0.3641 

0.3375 

0.3151 

0.2935 

0.2921 

0.3113 

M 2A 


TURN | PR 1 

42.105 

45.055 

46.274 

45.510 

55.124 

69.896 

87.725 

91.733 

97.798 

TURN (PR ) 


P 2 

18.608 

18.320 

17.993 

16.463 

18.366 

16.188 

17.671 

17.571 

17.594 

P 2 


P 2A 

18.137 

18.112 

18.115 

17.967 

17.764 

17.612 

17.539 

17.562 

17.715 

P 2A 


T 2 

573.431 

572.056 

571.667 

573.521 

575.281 

577.643 

579.645 

580.077 

581.772 

T 2 


T 2A 

571.369 

569.971 

569.619 

572.055 

574.237 

577.420 

579.892 

580,627 

582.510 

T 2A 
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Tabic A-8. Blade Element Performance (Continued! 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed = 100,54 Equivalent Rotor Speed = 4232. 72 Equivalent Weight Flow - 90. 59 

Circumferential Distortion 
Station 1 (346°) - Station 2 (336°) - Station 2A (325°) 


AOTtjft b 

PCT SPAN 

*<♦.99 

*0.00 

64.99 

70.00 

50.00 

30.00 

14.96 

9.99 

4.98 

PCT SPAN 


01 A 

33.234 

33.617 

34.001 

35.151 

36. 68 5 

36.219 

39.371 

39.754 

40.138 

OtA 

STATION 1 

BETA 1 

-11.17* 

-10.560 

-10.196 

-10.046 

-10.115 

-9.670 

-9.355 

-9.276 

-10.320 

BETA 1 

STATION 2 

BETA 2 

51.969 

53.427 

53.687 

50.400 

50.066 

50.307 

52.765 

57.668 

62.612 

BETA 2 


BETA (PR) 1 


63.265 

63.027 

63.412 

64.746 

65.444 

66.434 

66.093 

71.960 

BETA (PR 1 1 


BETA ( PR ) 2 

31.4*9 

34.045 

40.548 

35.410 

33.474 

38.581 

47.852 

52.790 

56.566 

BETA (PR) 2 


V 1 

329.05 

350.0* 

356.87 

363.42 

358.31 

360.69 

353.87 

327.32 

266.35 

V 1 


V 2 

527.11 

514.95 

478.46 

530.55 

568.93 

552.37 

497.07 

474.47 

453.20 

V 2 


V Z I 

322.60 

344.15 

351.23 

357.84 

352.72 

355.72 

349.10 

322.99 

262.01 

VZ 1 


VZ 2 

324.7* 

306.83 

263.34 

338.17 

365.10 

352.46 

300.39 

253.34 

206.90 

VZ 2 


V-THETA l 

-63.79 

-64.16 

-63.17 

-63 .4 1 

-62.93 

-60.61 

-57.51 

-52.76 

-47.71 

V-THETA 1 


V— THETA 2 

415.16 

413.55 

365.54 

408.76 

436.11 

424.67 

395.25 

400.56 

402.80 

V-tHETA 2 


V1PR) 1 

748.6 

765.0 

774.4 

799.5 

826.8 

666.0 

673.2 

865.7 

846.1 

VtPR) 1 


V( PR 1 2 

360.7 

370.3 

372.9 

414.9 

437.9 

451.5 

446.3 

419.5 

397.2 

V (PR) 2 


VTHETA PRi 

-675.4 

-683.2 

-690.1 

-715.0 

-747.7 

-778.5 

-800.3 

-603.2 

-804.5 

VTHETA PRI 


VTHETA PR2 

-198.6 

-207.3 

-242.4 

-240.4 

-241.4 

-281.2 

-331.9 

-333.6 

-336.5 

VTHETA PR2 


U 1 

611.65 

619.07 

626.96 

651.56 

684.82 

717.92 

742.63 

750.40 

756.76 

U 1 


U 2 

613.79 

620.86 

627.95 

649.19 

677.52 

705.86 

727.13 

734.21 

741.30 

U 2 


H 1 

0.2973 

0.3167 

0.3230 

0.3290 

0.3243 

0.3267 

0.3202 

0.2957 

0.2399 

H l 


H 2 

0.4591 

0.4485 

0.4161 

0.4628 

0.4975 

0.4819 

0.4314 

0.4110 

0.3916 

N 2 


M(PR) I 

0.6764 

0.6921 

0.7008 

0.7236 

0.7483 

0.7748 

0.7901 

0.7821 

0.7622 

H (PR ) 1 


M(PR) 2 

0.3315 

0.3225 

0.3243 

0.3620 

0.382* 

0.393* 

0.3691 

0.363* 

0.3431 

N (PR ) 2 


TURN 1 PR) 

33.007 

29.221 

22.479 

28.004 

31.290 

26.919 

IB. 676 

15.405 

13.493 

TURN(PR) 


P 1 

13.844 

13.969 

13.979 

13.967 

13.958 

13.968 

14.013 

13.917 

13.717 

P 1 


P 2 

18.146 

17.944 

17.605 

18.157 

18.687 

18.541 

17.911 

17.712 

17.562 

P 2 


T 1 

516.699 

516.699 

516.699 

518.699 

518.699 

518.699 

516.699 

516.699 

518.699 

T 1 


T 2 

571.666 

570.601 

569.395 

570.265 

571.244 

572.179 

572.964 

573.239 

574.564 

T 2 


STATOR D 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


OIA 

33.207 

33.564 

33.921 

34.992 

36.420 

37.848 

38.919 

39.276 

39.633 

OtA 

STATION 2 

BETA 2 

51.969 

53.427 

53.667 

6G.40U 

50.065 

50.307 

52.765 

57.666 

62.812 

BETA 2 

STATION 2 A 

BETA 2A 

3.555 

1.400 

-0.289 

-0.390 

1.604 

-1.456 

-2.715 

-2.172 

-1.866 

BETA 2 A 


V 2 

527.11 

514.95 

478.46 

530.55 

668.93 

552.37 

497.07 

474.47 

453.20 

V 2 


V 2A 

363.61 

381.3* 

379.66 

391.60 

401.45 

390.81 

355.30 

349.03 

356.15 

V 2A 


VZ 2 

324.7* 

306.63 

283.34 

338.17 

365.10 

352.48 

300.39 

253*34 

206.90 

VZ 2 


VZ 2A 

382.87 

361.27 

379.64 

3*1.55 

401.20 

390.54 

354.72 

348.58 

357.71 

VZ 2A 


V-THETA 2 

415.18 

413.55 

386.54 

408.7b 

436.11 

424.67 

395.25 

400.56 

402.80 

V-THETA 2 


V-THETA 2A 

23*79 

9.32 

-1.91 

-2.67 

11.23 

-9.93 

-16.82 

-13.22 

-11.65 

V-THETA 2 A 


M 2 

0.4591 

0.4465 

0.4161 

0.4626 

0.4975 

0.4819 

0.4314 

0.4110 

0.3916 

* 2 


M 2A 

0.3310 

0.3292 

0.3280 

0.3383 

0.3467 

0.3368 

0.3054 

0.2998 

0.3074 

H 2A 


TURN(PR) 

46.413 

52.026 

53.976 

50.786 

48.441 

51.703 

55.383 

5V.760 

64.585 

TURN (PR ) 


P 2 

18.148 

17.944 

17.605 

18.157 

lb. 687 

18.5*1 

17.911 

17.712 

17.562 

P 2 


P 2A 

17.863 

17.674 

17.655 

17.916 

17.978 

17.902 

17.703 

17.685 

17.744 

P 2A 


T 2 

571.686 

570.601 

669.3*6 

570.265 

571.244 

572.179 

372.964 

573.239 

574.564 

T 2 


T 2A 

571.281 

670.480 

569.379 

570.371 

571.443 

572.931 

573.865 

574.156 

575.677 

T 2A 
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Table A -8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed - 89.25 Equivalent Rotor Speed = H757.35 Equivalent Weight Flow - 79.78 

Circumferential Distortion 
Station 1 (16°) - Station 2 (6°) - Station 2A (355°) 


KOTCJK U 

PCT SPAN 

9*. 99 

90.00 


01 A 

33.23* 

33.617 

STATION 1 

BETA 1 

^3 . 3 5 b 

-3.536 

STATION 2 

BETA 2 

54.976 

5**979 


BETA (PR) 1 

6*. an 

o2 .69^ 


BETA(PR) 2 

lb ,8b8 

17.757 


V 1 

263.0b 

291.05 


V 2 

536.66 

5*9*6 5 


VZ 1 

262 .6 / 

290 .*9 


VZ 2 

307.9b 

31 5. *3 


V— THE TA 1 

-15.41 

-17.96 


V-THETA 2 

439.46 

*50.12 


V(PR) I 

617*0 

637.5 


V<PR) 2 

325.5 

331.2 


VTHtTA PRl 

-558.* 

-567.5 


VTHETA Pk2 

-105.* 

-101.0 


U 1 

5*2.95 

5*9.5* 


U 2 

5**. 66 

551.13 


M 1 

0.2370 

0.2625 


M 2 

0.*732 

0.*fl60 


H(PR) 1 

0.5556 

C.5750 


H(PR) 2 

0.2670 

0.2929 


TURN (PR) 

*5.923 

*5.136 


P I 

13.906 

14.002 


P 2 

18.03* 

18.162 


T 1 

516.699 

516.699 


T 2 

559.1*9 

557.329 


STATOR 0 

PCT SPAN 

95.00 

90.00 


Ul A 

33.207 

33.56* 

STATION 2 

BETA 2 

5*. 97b 

5*.979 

STATION /.A 

BETA 2A 

2.921 

1.62 6 


V 2 

536. 66 

5*9.65 


V 2 A 

358.90 

3*9.86 


VZ 2 

307.98 

315. *3 


VZ 2 A 

356. *3 

3*9.73 


V-IHETA 2 

*39. *6 

*50.12 


V-THETA 2A 

16.29 

9*9* 


M 2 

0.*732 

0.*660 


M 2A 

0*3121 

0.30*6 


TuRN (Pk> 

5**056 

53.350 


P 2 

lb. 03* 

16.162 


P 2 A 

17**32 

17.339 


T 2 

559.1*9 

557.329 


T 2A 

560.962 

559.30* 


6*. 99 

70.00 

50.00 

30.00 

3*. 001 

35*151 

36.685 

38.219 

-3. *73 

-3.*07 

-2.399 

-2.207 

54.271 

51.062 

50.075 

*0.939 

62.360 

63.297 

63.115 

65.068 

26 .66* 

33.209 

36.671 

36.239 

301.30 

300.45 

315.19 

301.93 

503.28 

989.12 

983 .32 

507.69 

300.75 

299.92 

31*. 90 

301.66 

293.69 

300.29 

310.09 

333.18 

-18.25 

-17.86 

-13. 19 

-11.63 

*08.56 

379.71 

370.59 

382.39 

6*8.7 

667.9 

696.9 

715.6 

329.* 

358.9 

386.8 

913.7 

-57*. e 

-596.2 

-621.1 

-698.9 

-1*8.9 

-196.6 

-230.9 

-2*9.2 

556.5* 

578.38 

607.91 

637.29 

557.43 

576.28 

601.43 

626.58 

0.2719 

0.2711 

0.28*6 

0.272* 

0.4*41 

0.9263 

0.425* 

0.4*90 

0*5653 

0.6022 

0 . 6288 

0.6*57 

0.2907 

0.3161 

0.3*05 

0.3656 

35.516 

30.090 

26* *6 3 

28.88* 

14.031 

14.006 

14.073 

14.036 

17.726 

17.623 

17.795 

lb. 0*8 

918.699 

518.69V 

516-699 

518.699 

555.5*6 

556.15& 

556.579 

653.470 


85.00 

70.00 

50.00 

30.00 

33.921 

34.992 

36. *2 Q 

37.6*8 

54.271 

51.662 

50.075 

*6.93* 

-0.762 

-2.030 

0.352 

1.693 

503.28 

*84.12 

*63.32 

507.6* 

3*0.79 

363*86 

377.66 

362.01 

293.89 

300.29 

310.09 

^33 .18 

3*0.75 

363.61 

377.77 

381.70 

90b .56 

379.71 

270.5* 

382. j>9 

-*.53 

-12.69 

2.32 

11.26 

0.4*41 

0.4263 

0.4259 

0**490 

0.2970 

u.3172 

U.3295 

0.33*1 

55.033 

53.689 

*9.703 

*7.162 

17.726 

17.623 

17.7*5 

16.0*6 

17.262 

17. *2 1 

17.631 

17.571 

655.5*6 

556.150 

55o.57* 

553.*70 

657.722 

556.58*. 

559.232 

556.630 


14.98 

9.99 

4.98 

PCT SPAN 

39.371 

39.75* 

*0.136 

01 A 

-2.237 

-2.2*3 

-2.251 

BETA 1 

51.77* 

55.819 

59.100 

BETA 2 

65.950 

67.072 

68 . 006 

BETA (PR) 1 

*1.392 

*6.2*3 

*7.905 

BETA l PR ) 2 

299.79 

286.78 

275.95 

V 1 

*85 .62 

*61.48 

461.77 

V 2 

299.50 

286.51 

275.71 

VZ 1 

300.09 

258.95 

236.89 

VZ 2 

-11.70 

-11.22 

-10.64 

V-THETA 1 

380.99 

381.31 

395.62 

V-THETA 2 

734.9 

735.5 

736.2 

VI PR) 1 

900.8 

375.1 

354.0 

V( PR) 2 

-671.1 

-677.3 

-682.6 

VTHETA PRl 

-269.5 

-270.4 

-262.2 

VTHETA PR2 

659.40 

666.13 

671.77 

U 1 

6*5.47 

651.75 

658.04 

U 2 

0.2705 

0.2586 

0.2*87 

K 1 

0.4270 

0.40*7 

0.40*8 

M 2 

0.6631 

0.6631 

0.6635 

M(PR) 1 

0.352* 

0.3290 

0.3103 

Ml PR) 2 

24.652 

20.935 

20.211 

TURN(PR) 

14.067 

14*007 

13.957 

P 1 

17.835 

17.630 

17.637 

P 2 

518.699 

518.699 

518.699 

T 1 

557.905 

556.7*2 

559.3*6 

T 2 


15.00 

10.00 

5.00 

PCT SPAN 

38.919 

39.276 

39.633 

01 A 

51.77* 

55.619 

69. lUO 

BETA 2 

j.995 

5.00* 

4.927 

BETA 2A 

*85.62 

*61.48 

461.77 

V 2 

376.71 

361.83 

368.01 

V 2A 

300,09 

258.95 

236.89 

VZ 2 

375.61 

360.2* 

366.39 

VZ 2A 

360.99 

361.31 

395.82 

V-THETA 2 

26.23 

31.5* 

31.58 

V-THLTA 2A 

0.4270 

0.40*7 

0 .40*8 

M 2 

0.3281 

0.31*6 

0.3199 

M 2 A 

*7.685 

50.716 

54.077 

TURNtRR I 

17.635 

17.630 

17.637 

P 2 

17.518 

17.431 

17.457 

P 2A 

557.905 

55b. 74* 

559.3*6 

T 2 

660.563 

561.267 

56 1 .92* 

T 2 A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Botor D - Stator D 

Percent Equivalent Rotor Speed = 89. 25 Equivalent Rotor Speed - 3757.35 Equivalent Weight Flow 79. 79 

Circumferential Distortion 
Station 1 (46 c ) - Station 2 (36°) - Station 2A (25 s ) 


RuTOft U 

PCT SPAN 

94.99 

90.00 

6** .99 

70.00 

50.00 

30.00 

19.98 

9.9S 

4.98 

PCT SPAN 


0 I A 

33.239 

33.617 

39.001 

35.151 

36.685 

36.219 

39.371 

39.754 

90.138 

DIA 

STATION 1 

bfcTA 1 

5.09<j 

9.796 

5.187 

3.992 

9.789 

2.99** 

3.681 

3.751 

5.702 

BETA 1 

STATION C 

BETA 2 

49 . 092 

96. 729 

96*012 

99.062 

93.327 

42.160 

99.531 

47.568 

51.898 

BETA 2 


BETA ( PR ) 1 

5**. 98b 

53.992 

53.519 

59.625 

55.399 

57.765 

60.960 

62.992 

65.962 

BETA (PR 1 1 


B t T A ( PR \ 2 

26*987 

27.396 

26.966 

33.167 

35.579 

38.081 

91.793 

95.011 

46.452 

bt TA| PR | 2 


V 1 

359.66 

389.59 

387.30 

389.67 

398.60 

389.81 

361.35 

336.90 

294.54 

V 1 


V 2 

503.65 

508.73 

508.59 

999.65 

99b. 66 

501.03 

963.07 

962.04 

958.91 

V 2 


VZ 1 

358*26 

383.21 

385.71 

388.75 

397.19 

369.25 

360.59 

336.12 

293.05 

VZ 1 


vz z 

330.19 

396.71 

353.22 

355.99 

362.61 

370.97 

393.76 

311.20 

282.75 

VZ 2 


V-THETA 1 

31. 6u 

31.62 

35.01 

26.79 

33.29 

20.02 

23.19 

22.04 

29.26 

V-THETA 1 


V-THtTA Z 

380.3b 

370.91 

365.92 

393.99 

392.03 

335.90 

336.16 

390 .43 

360.56 

V-THETA 2 


V ( PR ) 1 

629.9 

699.1 

698.7 

679 . 6 

698.6 

729.8 

731.3 

726.5 

706.2 

VCPR1 1 


V<PR) 2 

368.9 

392.8 

901.8 

929.6 

996.1 

971.9 

962.0 

441.0 

411.2 

Vt PR ) 2 


VTMETA PR1 

-511.4 

-517.7 

-521.5 

-551.6 

-579.7 

-617.3 

-63c*. 2 

-694.1 

-692.5 

V THETA PR 1 


VTHfclA PR2 

-169.5 

-160.7 

-191.5 

-232.3 

-259.9 

-290.7 

-307.3 

-311.3 

-297.5 

VTHETA PR2 


0 1 

592.95 

599.59 

556.59 

578.38 

607.91 

637.29 

659.40 

666.13 

671.77 

U 1 


U 2 

599.86 

551.13 

557.93 

576.28 

601.93 

626.56 

695.47 

651.75 

658.04 

U 2 


H 1 

0.3255 

0.3986 

0.3512 

0.3539 

0.3617 

0.3535 

0.3271 

C .3045 

0.2657 

H 1 


N 2 

0.9970 

C.9523 

0.9528 

0.9397 

0.9933 

0.9961 

0.4284 

0.9088 

0.4055 

M 2 


M { PR ) i 

0.5651 

0.5639 

0.5681 

0.6119 

0.6338 

0.6618 

0.662C 

0.6568 

0.6370 

H ( PR 1 1 


H ( PR ) 2 

0.3273 

0.3992 

0.3577 

0.3775 

0.3966 

0.*t 20 1 

0.4097 

0.3902 

0.3633 

M(PR) 2 


TURN! PR > 

28.998 

26.096 

25.096 

21.660 

19.788 

19.739 

16.760 

17.537 

19.140 

TURNIP* 1 


P 1 

19.639 

19.802 

19.612 

19.636 

19.899 

19.902 

14.795 

14.690 

14.521 

P 1 


P 2 

17.752 

17.836 

17.857 

17.77b 

17.912 

17.996 

17.666 

17.685 

17.663 

P 2 


T l 

518.699 

518.699 

518. to 99 

518.699 

518.699 

518.699 

518.699 

518.699 

516.699 

T 1 


T 2 

599.507 

597.979 

596.590 

597.023 

5 **7 .167 

545.910 

546.555 

5**9. 3 lb 

550.451 

T 2 

STATOk 0 

. PCT SPAN 

95.00 

50.00 

85.00 

70.00 

50.00 

30. OG 

15.00 

10. GO 

5.00 

PCT SPAN 


0 1 A 

33.207 

33 * 569 

33.921 

39.992 

36.420 

37.648 

38.919 

39.276 

39.633 

DIA 

STATION £ 

BETA 2 

99.092 

**6.729 

96.C12 

•♦9.064 

43.327 

**2 • it>0 

99.531 

**7.568 

51.898 

BETA 2 

STATION 2 A 

BETA 2 A 

3 .93o 

2.821 

1.576 

0.613 

1.476 

2.905 

4.509 

5.311 

5.312 

BETA 2A 


V 2 

503.65 

508.73 

506.59 

999.65 

498.66 

501.03 

483.07 

462.04 

458.91 

V 2 


V 2A 

360. Cu 

355.39 

397.27 

370.89 

379.56 

365.^7 

364.36 

366.36 

353.94 

V 2A 


VZ 2 

330. 19 

39b .71 

353.22 

355.99 

362.61 

370.97 

343.76 

311.20 

282.75 

VZ 2 


VZ 2A 

359.35 

359.90 

397.12 

370.63 

379.35 

384.73 

363.05 

354.63 

352.17 

VZ 2A 


V-THElA 2 

360.35 

370.91 

365.92 

393.99 

3*f2.u3 

335.90 

338.16 

390.43 

360.58 

V-THETA 2 


V-THETA 2A 

4 1.58 

17.99 

9.55 

3.97 

9.65 

19.52 

20.63 

32.97 

32.74 

V-THETA 2A 


K 2 

0.9970 

o. 95 23 

0.9528 

0.9397 

0.9933 

0.446 1 

0.428** 

0.4088 

0.4055 

M 2 


H c A 

0.3169 

0.3127 

C. 3058 

0.3270 

0 .33 02 

0 . 3 40 t 

0.3206 

0.313? 

0.3107 

M 2A 


TUKNI PR l 

95.605 

*•3.90 7 

99.936 

92.997 

41 .831 

39.196 

*9. 92 5 

92.151 

46.480 

TURN 1 PR 1 


P L 

17.752 

1 7 . 1 3 t 

i 7.857 

17. 1/d 

17.912 

1 7.996 

17.866 

17.685 

17.663 

P 2 


k * A 

17. **74 

17.418 

L 7 • ? d** 

17. d N 

17.553 

17.626 

17.961 

1 7.906 

17.395 

P 2A 


T 2 

599 .5v< 7 

:■** 7.979 

b9f..59C 

597. 02i 

547. 16 7 

5*#6.ViU 

548.555 

599.316 

550.451 

T 2 


7 cA 

599. 9*. 3 

597.923 

596.579 

596.99o 

597.012 

546.954 

5**6 .526 

549,175 

550.527 

T 2A 
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Table A-8. Blade Element Performance (Continued! 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed - 89.25 Equivalent Rotor Speed - 3757.35 Equivalent Weight Flow = 79. 78 

Circumferential Distortion 


Station 1 (76 - Station 


RGTC* u 

PCT SPAN 

94.99 

9U.0G 

04.99 

70 • 00 


01 A 

33.*J4 

33.617 

34.001 

35.151 

STATION 1 

btTA 1 

3.6b9 

3.160 

2.* 59 

1.736 

STATION c 

btTA 2 

46. 2 6* 

44.c-*5 

43.131 

42.103 


BETA (PR J 1 

5b. 0 4b 

56.157 

57.936 

35,6*6 


EtTAlPk) 2 

25.556 

26.107 

26.427 

26.734 


V i 

326.23 

330.50 

340.50 

367.50 


V 2 

517.37 

525.51 

532.73 

534.99 


VZ 1 

325.55 

329.99 

340.23 

367.32 


VZ 2 

357.67 

376.45 

366.76 

396.91 


V-THETA 1 

20.9V 

16.22 

13.42 

11.74 


V-THETA 2 

373.61 

366.66 

364.21 

356.67 


V( PR ) i 

615.2 

625.5 

640 .9 

666.4 


V ( PR ) 2 

J96.5 

419,2 

434.2 

452.7 


VTHETA PR 1 

—522 .0 

-531.3 

“543.1 

-566.6 


VTHETA PR2 

-171.0 

-164.5 

-193.2 

-217.6 


U 1 

542.95 

549.54 

556.54 

576.36 


U 2 

544.86 

551.13 

557.43 

576.26 


M 1 

0.2947 

0.2987 

0.3079 

0.3513 


H 2 

0.4577 

0. 4660 

0.473-* 

0.4753 


M (PR ) 1 

0.555b 

0.5652 

0.5795 

0.6223 


MIPR) 2 

0,3507 

0.3717 

0.3656 

0.4022 


TURN ( PR 1 

32.490 

52. C51 

31.509 

26.914 


P 1 

14.602 

14.632 

14.681 

14.936 


P 2 

17.974 

16.066 

18.173 

16.246 


T 1 

510.699 

51b. 699 

5ia.o99 

518.699 


T 2 

554.067 

552.260 

550.539 

551.060 


STATOR D 

PCT SPAN 

95. UO 

90.00 

63.00 

70 .00 


01 A 

33.207 

33.564 

33.9*1 

34.992 

STATION * 

BETA 2 

46.26* 

44.245 

43.131 

-*2.103 

STATION 2 A 

bfcTA 2A 

3.U50 

3.7bb 

3.^72 

2.742 


V 2 

517.37 

525.51 

532.73 

534.99 


V 2 A 

392.19 

3b 5.63 

376. 19 

410.39 


VZ 2 

357.67 

376.45 

366.76 

396.91 


VZ ck 

391.31 

364.76 

377.49 

909.67 


V-THETA 2 

373.61 

3t>6 ■ 66 

364.21 

35fc . 67 


V-THETA 2 A 

*6.33 

25.46 

22.90 

19.63 


H 2 

0,*377 

(J .4660 

0.4734 

0.4753 


M I A 

0.3444 

0.3*90 

0.3326 

0.3617 


TuKNlPK \ 

42.413 

40.456 

39.659 

39. 35y 


P 2 

17.974 

16.066 

16.173 

18.246 


P *A 

17 . 75o 

17. 712 

17.672 

17*b6C 


T 2 

55s .067 

t 52.260 

550.539 

551.060 


T *A 

552.5*5 

650.82* 

549. *14 

549.761 


(66°) - Station 2A (55 *) 


60.00 

30.00 

14.98 

9.99 

4.58 

PCT SPAN 

36.685 

36.2i9 

39.371 

39.759 

40.138 

CIA 

1.661 

1.762 

1.785 

2.156 

3.355 

BETA 1 

40.725 

40.037 

41.718 

45.477 

49,629 

btTA 2 

57.133 

58.921 

62.114 

62.659 

64.525 

BETA 1 PR 1 1 

34.057 

36.497 

39.316 

42.34C 

46.705 

BETA ( PR > 2 

385.73 

377.2b 

343.50 

336.13 

311.93 

V 1 

516.59 

5X8.56 

506.53 

963.01 

454.76 

V 2 

385.55 

377,05 

343.27 

*37. 84 

311.36 

VZ 1 

391.34 

396.55 

377.36 

338.05 

294.09 

VZ 2 

11.16 

11.73 

10.70 

12.73 

IB. 25 

V-THETA 1 

336.90 

333.16 

336.43 

343.72 

345.91 

V-THETA 2 

710.5 

730.4 

734.0 

735.6 

723.9 

V(Pfc) 1 

472.6 

494.0 

468.6 

458.3 

429.6 

VIPRI 2 

-596.7 

-625.6 

-648.7 

-653.4 

-653.5 

VTHETA PKl 

-264.5 

-293.4 

-309.0 

-308.0 

-312.1 

VTHETA PRZ 

607.91 

637.29 

659.40 

666.13 

671.77 

U 1 

601.43 

626.56 

645.47 

651.75 

658.04 

U 2 

0.3497 

0.3419 

0.3106 

0.3057 

0.2816 

H 1 

0.4580 

0.4617 

0*4482 

0.4263 

0.4003 

M 2 

0.6441 

0.6618 

0.6637 

0.6650 

0.6535 

M(PR> 1 

0.4190 

0.4398 

0.4325 

0.4045 

0.3762 

M ( PR 1 2 

23.094 

22.476 

22.891 

20.424 

17.930 

TURN< PR ) 

14.942 

14.894 

14.762 

14.767 

14.651 

P 1 

IS. 112 

lb .2 06 

18.106 

17.889 

17.65b 

P 2 

318.699 

516.699 

518.699 

518.659 

516.699 

T 1 

551 ■ olo 

547.433 

552.747 

553.697 

554.206 

T 2 


50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 

36.420 

37.646 

38.919 

39.276 

39.633 

DIA 

4U.725 

40.037 

41.716 

45.477 

49.629 

BfcTA 2 

2.341 

3.43? 

4.333 

4.985 

5.176 

BETA ZA 

516.59 

51b. 58 

506.53 

483.01 

454.78 

V 2 

430.03 

435.13 

410.59 

392.57 

385.67 

V 2 A 

391.3* 

396.55 

377.36 

338.05 

294.09 

VZ 2 

42*. 58 

434.19 

409.21 

390.86 

364.03 

VZ 2 A 

336.90 

333.16 

336.43 

343.72 

345.91 

V-THETA 2 

17.56 

26.04 

31.01 

34.C9 

34.79 

V-1HETA 2A 

U.4580 

0.4b 17 

0.4482 

0.4263 

0.4003 

M * 

0.3793 

0. 3b53 

0.3613 

0.3448 

0.3386 

M 2A 

*6.364 

*6.547 

37.289 

40.385 

44.346 

TURN ( PK ) 

1C. 112 

It. 208 

Id. 108 

17.889 

17.656 

P 2 

IB.C30 

lb *070 

17.629 

17.702 

17.647 

P * A 

551.616 

547.433 

552.74 7 

553.697 

554*206 

T 2 

550. 174 

546.366 

551.331 

552,265 

552.901 

T 2A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed - 89. 25 Equivalent Rotor Speed - 3757. 35 Equivalent Weight Flow = 79. 78 

Circumferential Distortion 
Station 1 (106°) - Station 2 (96°) - Station 2A (85°) 


ROT UK b 

PCT SHAN 

*<♦.99 

9u-0u 

b 4 . 99 

70. OU 

50.00 

30.00 

14.98 

9.99 

4.98 

PCT SPAN 


DIA 

33.2*h 

J3.617 

34.001 

35.151 

36.685 

38.219 

39.371 

39.754 

40.138 

OlA 

STATION 1 

fct.T A 1 

1.67b 

2.203 

2.837 

2.845 

1.529 

2.278 

0.841 

1.159 

0.451 

BETA 1 

STATION 2 

bETA 2 

Hb.Zbb 

43-696 

42.803 

41.756 

40-743 

39.738 

41.014 

43.965 

47.012 

BETA 2 


BE TA { PR ) 1 

59.404 

37.665 

56-164 

55.254 

57*138 

58.858 

62.112 

62.967 

66.540 

BETA (PR > I 


b fc TA ( PR ) 2 

24-494 

27.584 

28.224 

30.858 

33.627 

36.555 

39.627 

42.849 

47.000 

BETA! PR 1 2 


V 1 

314.74 

339.87 

361-27 

388.29 

366-20 

376.38 

346.37 

336.54 

263.29 

V 1 


V 2 

528.47 

515.78 

519.38 

518.41 

520.24 

518.73 

504.85 

479.52 

450.71 

V 2 


VZ 1 

314.60 

339.61 

360.63 

387.62 

366.04 

376.03 

346.27 

336.41 

263.25 

V2 1 


VZ 2 

371.95 

372.91 

361.06 

386-69 

393.99 

398.39 

360.18 

344.46 

306.75 

VZ 2 


V-THETA 1 

9.22 

13.06 

17.88 

19-27 

10.30 

14.96 

5.08 

6.61 

2.07 

V-THETA 1 


V-THETA 2 

375.40 

356.31 

352-90 

345-23 

339.40 

331.20 

330.65 

332.23 

329.09 

V -THETA 2 


V ( PK ) i 

619.6 

634-9 

648.3 

680-4 

711.5 

727.1 

740.3 

740.2 

719.6 

V(PR> 1 


Vi PR) 2 

408.7 

420.7 

432-5 

450.5 

473.4 

496.6 

494.6 

470.8 

450.6 

VIPRI 2 


VThfcTA PR 1 

-533.7 

-536.5 

-538.7 

-559.1 

-597*6 

-622.3 

-654.3 

-659.3 

—669.7 

VTHETA PR1 


VTHETA PR 2 

-169.5 

-194.fi 

-24)4.5 

-231.0 

-262.0 

-295.4 

-314.8 

-319.5 

-329.0 

VTHETA PR2 


U 1 

542.95 

549.54 

556.54 

578.36 

607.91 

637.29 

659.40 

666.13 

671.77 

U 1 


U 2 

544.86 

551.13 

557-43 

576.26 

601.43 

626 .58 

645.47 

651.75 

656.04 

U 2 


M i 

0.2642 

0.3073 

0-3270 

0.3521 

0.3501 

0.3410 

0.3 133 

0.3042 

0.2371 

N t 


M 2 

0.4664 

0.4574 

0-4616 

0.4605 

0.4619 

0.4609 

0.4470 

0.4236 

0.3969 

N 2 


M (PR 1 1 

0-5594 

0.5741 

0.5869 

0-6170 

0.6450 

0.6588 

0.6696 

0.6691 

0.6481 

HI PR | 1 


M ( PR ) 2 

0.3623 

0-3731 

0.3643 

0-4002 

0.4203 

0.4413 

0.4380 

0.4159 

0.3966 

M 1 PR ) 2 


TURN ( PR ) 

34.990 

30.081 

27.960 

24.397 

23-529 

22.356 

22.578 

20.224 

21.651 

TURN! PA > 


P I 

14.491 

14-620 

14.743 

14.902 

14.681 

14.683 

14.796 

14.771 

14.476 

P 1 


P 2 

18.152 

18-037 

16.094 

18.125 

18.217 

18.269 

16.176 

17.941 

17.694 

P 2 


T 1 

318.699 

518.699 

516-699 

518.699 

518.699 

518.699 

518.699 

518.699 

516.699 

T 1 


T 2 

553.011 

551.200 

549-355 

549.759 

550.490 

549.423 

551.999 

552.493 

553.616 

T 2 


STATOR 0 

PCT SPAN 

95.00 

90.00 

05.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


OlA 

55.207 

J3.564 

33.921 

34.992 

36.420 

37.848 

38.919 

39.276 

39.633 

OJA 

STATION 2 

BETA 2 

*5.265 

43.696 

42.803 

41.758 

40.743 

39.730 

41.014 

43.965 

47.012 

BETA 2 

STATION 2 A 

BtTA 2A 

3.93* 

:>• 670 

3.517 

2.635 

2.355 

3.162 

4.152 

4.919 

5.576 

BETA 2A 


V l 

528.47 

515-78 

519.38 

518.41 

520.24 

516.73 

504*85 

479.52 

450.71 

V 2 


V 2 A 

410.95 

400 .9 7 

396.85 

423.93 

437.83 

447.09 

411.32 

393*39 

386.96 

V 2A 


VZ 2 

371.95 

372-91 

301.06 

386.69 

393.99 

398.39 

300.18 

344*46 

306.75 

VZ 2 


VZ £ A 

409.96 

400-04 

396.09 

423.44 

437.36 

446.24 

410.03 

391.72 

384.65 

VZ 2A 


V-THtTA 2 

375.40 

256.31 

35* .90 

345.23 

339.40 

331.20 

330.65 

332*23 

329.09 

V-THETA 2 


V-THfc 1 A 2A 

2fe-2o 

27.06 

24.34 

19.49 

17*99 

74.65 

29.77 

33.71 

37.59 

V-THETA 2 A 


M 2 

0.4664 

0-4574 

0.4616 

0.4605 

0.4619 

0.4609 

0.4470 

0.4236 

0.3969 

N 2 


M 2A 

0.360b 

u.3524 

0-3493 

0-3738 

0.3861 

0.3945 

G.3&16 

0.3453 

0.3391 

H 2A 


Turn ( pr ) 

41.325 

39.625 

39.286 

39.121 

38.366 

36.516 

36.766 

38.939 

41.326 

TURN 4 PR > 


P 2 

lb. 152 

1H .03 7 

18.094 

16.125 

16.217 

lb. 26* 

18.176 

17.941 

17.694 

P 2 


P ^ A 

17.915 

17 -04b 

17.621 

18.022 

18. U'/ 

16.139 

17.365 

17.744 

17.667 

P 2A 


T w 

553.011 

551.CUU 

549.^55 

549.759 

^50.490 

549.4^3 

551.999 

552*493 

553.616 

T 2 


T 2 A 

653.932 

552.00* 

550.250 

550.317 

550*979 

551-177 

552.550 

552.979 

554*260 

T 2 A 
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Table A~8, Blade Element Performance (Continued) 

Stage D t Rotor D - Stator D 

Percent Equivalent Rotor Speed = 89. 25 Equivalent Rotor Speed - 3757. 35 Equivalent Weight Flow - 79. 78 

Circumferential Distortion 
Station 1 (136°) - Station 2 (126°) - Station 2A (115°) 


ROTOR L ) 

PCT SPAN 

V*. 4 * 9 

40.00 

64.49 

70.00 

50.00 

30.00 

14*98 

9*99 

4.98 

PCT SPAN 


0 1 A 

33*234 

33.617 

34.001 

35.151 

36.663 

36.219 

39*371 

39.754 

40.136 

D1A 

STATION 1 

BETA 1 

3»b63 

3.036 

2.443 

1*623 

2.242 

2.536 

2*104 

2.602 

2.482 

BETA 1 

STATION 2 

BETA 2 

46.331 

94.564 

43.475 

42.177 

42.059 

40.891 

42.434 

46.296 

49*113 

BETA 2 


BE TAIPR) 1 

58.9*8 

56.617 

55.417 

55.630 

37*011 

38.683 

61.505 

62.787 

62*696 

BETA(PR) 1 


bETA(PR) 2 

24.572 

28.566 

29*714 

29.729 

33.736 

37.255 

40.762 

41.848 

45*976 

BETA (PR) 2 


V I 

315.74 

350.34 

373.06 

385.37 

385.15 

377.98 

331.07 

335*11 

336.68 

V 1 


V 2 

524.36 

505*75 

505.75 

526.49 

516.13 

510.21 

493.29 

486.65 

459*90 

V 2 


VZ l 

315. ce 

3*9.8 9 

372.72 

365.21 

384. 83 

377.56 

330.76 

334.71 

336.33 

V2 l 


VZ 2 

36 2 • o 7 

360.17 

367.01 

390.15 

383*06 

385.23 

363.39 

335.63 

300.53 

VZ 2 


V-THETa 1 

20.26 

ie.66 

15.90 

10.91 

15.07 

16.72 

13*25 

15.21 

14*58 

Y-THETA 1 


V-THfcTA 2 

374*30 

355.04 

347*97 

353.48 

345.62 

333.59 

332*2 2 

351.16 

347.10 

V-TMfcT A 2 


V f PR ) i 

610*3 

635.9 

656.7 

685*9 

706.6 

726.4 

735*2 

732.0 

738.3 

V(PA> 1 


VCPfO 2 

398.1 

410.1 

422.6 

449.3 

460*9 

464.6 

480*7 

451.5 

433.3 

VIPR) 2 


VTHfcTA PRI 

-522*7 

-531.0 

-540.6 

-56T.5 

-592.6 

-620.6 

-646.2 

-650.9 

-657.2 

VTHETA PR1 


VTHtTA PR2 

-165*6 

-196.1 

-209.5 

-222.8 

-255.8 

-293.0 

-313.2 

-300.6 

-310.9 

V THETA PR2 


U i 

542*95 

549.54 

556.54 

578.36 

607.91 

637.29 

659*40 

666*13 

671.77 

U 1 


U 2 

599*b6 

551.13 

557.43 

576* 2tt 

601.43 

626.56 

645.47 

651*75 

658.04 

U 2 


M 1 

0.2651 

0.3170 

0.3379 

0.3494 

0.3492 

0.3425 

0.3176 

0.3029 

0.3043 

n l 


H 2 

0*4654 

0.4489 

0.4497 

0-4663 

0.4583 

0.454V 

0.4367 

0.4303 

0.4056 

M 2 


HtPkl 1 

0*5511 

0.5753 

0.59*9 

0.6216 

0.6408 

0.6582 

0.6652 

0.6616 

0*6674 

HIPRI 1 


*|PR) 2 

0.3534 

0*3640 

0.3757 

0.3997 

U.4093 

0.4321 

0.4256 

0.3993 

0*3621 

PR 1 2 


turn i pr ) 

3**» 346 

26.051 

25.703 

26.103 

23.293 

21.483 

20.637 

21.045 

17.031 

TURN (PR } 


p l 

14.533 

14.727 

14.869 

14.931 

14.948 

14.933 

14.825 

14.743 

14.775 

P 1 


P 2 

18*150 

17.961 

17*994 

16.232 

16.216 

18.247 

18.093 

16.056 

17.809 

P 2 


T 1 

516*699 

516.694 

518.699 

518.049 

518.699 

316.699 

516.699 

518.699 

518.699 

T 1 


T 2 

551.065 

549.543 

547.634 

549.008 

549.854 

545.246 

551.156 

551*904 

552.534 

T 2 

STATOR 0 

PCT SPAN 

95*00 

90.00 

65.00 

7C.OO 

30.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


OlA 

32.207 

33.564 

33.921 

34.992 

36*420 

37.846 

36.919 

39.276 

39.633 

OIA 

STATION 2 

BETA 2 

46.331 

*4.569 

43.475 

42.177 

42.059 

*0.691 

42.434 

46.296 

49.113 

BETA 2 

STATION ZA 

BETA 2A 

2.927 

^.682 

3.435 

2*411 

2.263 

3.009 

4,040 

4.909 

5.739 

BETA 2A 


V 2 

524.36 

505.75 

505.75 

526.49 

516. 13 

510.21 

493.29 

*66.65 

459.90 

V 2 


V 2A 

396*36 

339.52 

379.39 

*10.33 

430.29 

*34.96 

407.06 

385.65 

379.68 

V 2A 


VZ 2 

36*:. o? 

360.17 

367. Cl 

390.13 

383. Ufa 

385.23 

363.39 

335.63 

300.53 

VZ 2 


VZ 2A 

395.46 

266.62 

376.70 

*09.92 

429.85 

434.20 

405.64 

364.01 

377.71 

VZ 2A 


V-THETa 2 

379.30 

J55.04 

347.97 

35*. 46 

J*5 . 62 

333.59 

332.22 

351.16 

347.10 

V-THtTA 2 


V-IKfclA 2A 

2 7.25 

*j7 

22*73 

17. cb 

17.14 

22.8^ 

28.66 

32.98 

37.96 

V-THETA 2A 


M 2 

0*4w54 

t . 4469 

0.4*97 

0.4663 

0.4383 

0.4549 

0.4367 

0.4303 

0.4056 

H 2 


M 2 A 

0*^965 

0.3*26 

0.3343 

0.36 19 

0.3797 

0*3854 

0.3382 

0.3367 

0.3333 

M 2A 


TOKNIPk } 

42.-»03 

*0.706 

40.040 

39.764 

39.736 

37.823 

38*297 

41.280 

43.267 

TORN (PR ) 


P 2 

18*150 

17.961 

17*994 

18.252 

16.216 

16*247 

16*093 

18.056 

17.809 

P 2 


P 2A 

17* 66J 

I7.bie 

17.747 

17.900 

1 b .099 

It. 130 

17.671 

17.719 

17.066 

P 2A 


T 2 

551 *0t5 

4*4 .6* 3 

44 7.6*4 

349.006 

t *4.634 

546*24o 

351.156 

551.904 

652.534 

T 2 


T 2 A 

55 i *50u 

549.411 

547*971 

349.04* 

549.917 

545.665 

351.240 

551.952 

552.655 

T 2A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed = 89. 25 Equivalent Rotor Speed = 3757.35 Equivalent Weight Flow = 79. 78 

Circumferential Distortion 
Station 1 (166°) - Station 2 (156 °) - Station 2 A (145°) 


ROTOR 0 

POT SPAN 

94.99 

VO. 00 

84.99 

70.00 


DIA 

*■3.23* 

33.617 

34.001 

35.151 

STATION 1 

fctTA 1 

4 * 06 . 4 ,. 

4.02 6 

4.000 

3.993 

STATION 2 

bfcTA 2 

4b. 651 

45.10 7 

44. u89 

42.760 


bETA(PR) 1 

57.273 

55 .053 

54.161 

55.126 


bETA ( Pk ) 2 

25.735 

27.364 

26.435 

32. Obi 


V 1 

33*. 55 

366.95 

383.25 

365.^1 


V 2 

514. 96 

513.31 

513.90 

506.02 


VZ I 

333.70 

366.04 

362.26 

384.37 


VZ 2 

353.4V 

362.28 

369.11 

371.36 


v-theta 1 

23.71 

z5.76 

27.27 

26.83 


V-THETA 2 

374.47 

363.64 

357.56 

343.66 


VtPkl 1 

617.2 

639.0 

652.9 

672.3 


V ( PR I 2 

352.4 

407.9 

419.0 

436.2 


VTHLTA PRl 

-3 14 .2 

—523.8 

-52 9.3 

-551.6 


VTHETA PR2 

-170.4 

-167.5 

-199.9 

-232.6 


U 1 

542.95 

5*9.54 

556.54 

57a. 36 


U 2 

544.86 

551.13 

557.43 

576.28 


M 1 

0.3024 

0.3323 

0.3474 

0.3493 


M 2 

0.4560 

0.4553 

0.4565 

0.4489 


M(PR) 1 

0.5579 

0.5766 

0.591B 

0.6095 


MlPR) 2 

0.3475 

0.3616 

0.3729 

0.3608 


TURN (PR ) 

31.53b 

27.669 

25.726 

23.068 


P i 

1 * 4.641 

14.821 

14.924 

14.923 


P 2 

18.006 

18.012 

18.033 

18.006 


T 1 

516 .099 

516.699 

516.699 

518.699 


T 2 

552.706 

550.661 

449.300 

550. 142 


STATOR 0 

PCT SPAN 

95.00 

90.00 

83.00 

70.00 


01 A 

33 .2u7 

23.564 

33.921 

34.992 

STATION 2 

bETA 2 

46 .661 

45.107 

44.089 

42.780 

STATION 2 A 

BETA 2 A 

.*.764 

3.936 

3.494 

2.445 


V * 

514.96 

513.31 

513.90 

506.02 


V 2A 

360.57 

576.59 

373.62 

412.79 


VZ 2 

333.49 

362.20 

369.11 

371.30 


VZ 2 A 

3t 7. 73 

3/7.69 

373.11 

412.37 


V— THE TA 2 

374.47 

363. €4 

357.56 

343.66 


V -THETA 2 A 

25.51 

25.99 

22.76 

17.61 


M c 

C. 4560 

0.455 3 

0.4565 

0.4409 


M 2 A 

C. J4i2 

0.3326 

0.3269 

0.3638 


I URN ( K< 1 

4^.066 

41.170 

40.395 

40.333 


P 2 

16.006 

10.012 

16.033 

16.006 


P .-A 

17.617 

i7.74t 

17.714 

17.962 


T 2 

552.706 

55o .661 

549.300 

55U.14<l 


T 2A 

552.262 

35u.55e 

549.040 

650.015 


50.00 

30.00 

14.98 

9.99 

4.98 

PCT SPAN 

36.605 

38.219 

39.371 

39.76* 

40. 138 

OIA 

3.770 

3.172 

2.969 

2.946 

4. 140 

BETA 1 

41.324 

40.316 

41.617 

44.518 

48.675 

BETA 2 

56.604 

56.541 

62.432 

64.417 

67.091 

BETA | PR) 1 

34.246 

36.663 

40.228 

43.062 

47.213 

BETA ( PR ) 2 

302.15 

377.75 

335.69 

311.70 

276.21 

V 1 

613.56 

516.52 

498.55 

477.53 

450.13 

V 2 

3»1.30 

377.12 

335.18 

311.23 

275.46 

VZ 1 

385.52 

393.35 

370.85 

339.83 

296.73 

VZ 2 

25.13 

20.90 

17.38 

16.03 

19.94 

V-THETA 1 

338.98 

333.78 

331.77 

334.16 

337.46 

V-THETA 2 

696.5 

722.6 

724.3 

720.8 

707.7 

V(PR) 1 

466.6 

491.0 

486.7 

466.1 

437.6 

V (PR ) 2 

-582.8 

-616.4 

—642.0 

—650. 1 

-651.8 

VTHETA PRl 

-262.5 

-292.8 

-313.7 

-317.6 

-320.6 

VTHETA PR2 

607.91 

637.29 

659.40 

666.13 

671.77 

U 1 

601.43 

626.58 

645.47 

651.75 

658.04 

U 2 

0.3464 

0.3423 

0.3034 

0.2814 

0.2469 

H 1 

0.4556 

0.4586 

0.4410 

0.4215 

0.3961 

N 2 

0.6312 

0.6548 

0.6547 

0.6507 

0.6370 

MPR) 1 

0.4139 

0.4360 

0.4305 

0.4114 

U.3851 

H(PR> 2 

22.576 

21.932 

22.296 

21.461 

19.908 

TURN* PR) 

14.917 

14.925 

14.743 

14.653 

14.543 

P 1 

10.142 

18.251 

IB. Ill 

17.930 

17.666 

P 2 

518.699 

516.699 

518.699 

518.699 

510.699 

T 1 

550. B01 

550.000 

552.469 

553.001 

55*. 229 

T 2 


50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 

36.420 

37.846 

3b. 919 

39.276 

39.633 

DIA 

41.324 

40.316 

41.817 

44.518 

48.675 

BETA 2 

2.222 

3.404 

4.1B6 

5*069 

5.299 

BETA 2A 

513.56 

516.52 

490.55 

477.53 

450.13 

V 2 

430.97 

444.17 

407.49 

391.06 

383.13 

V 2 A 

365.52 

393.33 

370.85 

339.63 

296.73 

VZ 2 

*30.35 

4*3.22 

406.19 

389.31 

381.22 

VZ 2A 

338.98 

333.70 

331.77 

334.16 

337.46 

V-THETA 2 

16.71 

26.36 

29.73 

34.53 

35.36 

V-THETA 2A 

0.455b 

0.4566 

0.4*10 

0.4215 

0.3961 

H 2 

0.3000 

0.3919 

0.3562 

C. 3433 

0.3357 

M 2A 

39.082 

36.854 

37.535 

39.342 

43.268 

TURN ( PR ) 

18.142 

18.251 

18.111 

17.930 

17.666 

P 2 

10.115 

18.20b 

17.885 

17.760 

17.700 

P 2A 

350.601 

5 50 .uOO 

552.409 

553.001 

554.229 

T 2 

550.779 

550.960 

552.490 

552.632 

554.191 

T 2A 
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Table A- 8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed =■ 89. 25 Equivalent Rotor Speed = 3757. ,35 Equivalent Weight Flow = 79. 78 

Circumferential Distortion 


Station 1 (196°) - Station 


kUTL'K U 

PCT SPAN 

9-t.99 

90 *00 

64.99 

70.00 


01a 

33,23* 

33.617 

34.C01 

35.151 

STATION 1 

btTA 1 

0.2*5 

5*32u 

4.6yi 

4.858 

STATION l 

SETa 2 

47*5ob 

*5. 39b 

*4.993 

*4.579 


btTA(Pk) 1 

56,311 

55.113 

45.437 

55.155 


bfcTAIPP) 2 

24.110 

26.17b 

27.900 

29.674 


V 1 

339.37 

3ol.3b 

36*. 12 

381.5* 


V 2 

5a 3 • 69 

521. 34 

515*45 

520.26 


V2 1 

337.3b 

<359.0 l 

362.69 

360.17 


Vi 2 

353.-97 

366.09 

364.52 

370.56 


V-THETA 1 

36.92 

i3.51 

29.78 

32. 


V-ThETA 2 

386.67 

^71.17 

36*.43 

365.15 


V ( PR ) 1 

oOS.2 

62 9.1 

639.7 

665.4 


V{PR> 2 

367. j 

407.4 

412.5 

426.5 


VTH£TA PR 1 

-506. u 

-M6.0 

-526.6 

-546.1 


VTHE1A PR2 

-156.2 

-160.0 

-193.0 

-211.1 


U 1 

5*2.95 

549.54 

556.54 

576.38 


0 2 

544.86 

551.13 

557.43 

576.28 


H 1 

0, 3066 

0.3271 

0.3297 

0.3*56 


M 2 

0.4643 

0.4o29 

0.4561 

0.4622 


H ( PR ) I 

0.5*96 

0.5695 

0.5791 

0.6031 


M ( PR 1 2 

0.3432 

0* 3t?Z£ 

0.3666 

0.3769 


TURN | PR \ 

32.201 

26.935 

27.537 

25.483 


P 1 

14.760 

14.865 

14.876 

14.969 


P 2 

16.09b 

16.092 

16.057 

16.134 


T 1 

bits. 699 

5 lb. 699 

bits. 699 

518*699 


T 2 

552.617 

550.526 

546.689 

549.761 


ST AT CR L 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 


01 A 

33.207 

>3.564 

33.921 

34- V92 

STATION ^ 

bETA 2 

47*569 

45.3*5 

44. *93 

*4.579 

STATION SA 

BETA 2A 

3*607 

9.086 

3.727 

2*504 


V 2 

523.89 

521.34 

515**5 

520.26 


V 2A 

396.43 

369.57 

366.27 

*12 .76 


VZ 2 

.*53.4 f 

*66.09 

36*.52 

370.56 


Vi. 2A 

395.6* 

388*57 

385.*4 

412.32 


V-THETA 2 

38 6.67 

3/1.17 

364.43 

365.15 


V-TmETa 2 A 

-£4.9* 

*7.76 

25.11 

16.03 


M 2 

0.4643 

U*4t29 

0.4561 

0.4622 


M 2A 

0.3461 

0.3*25 

0.^401 

0*3656 


TOkN(PR) 

43.961 

*u*ot 

41.266 

*2.073 


P 2 

IE. 095 

16.092 

18.057 

16.139 


P 2A 

I7*65i‘ 

17*614 

17.77* 

17.961 


7 £ 

55**617 

55*. 528 

546*669 

‘‘49.761 


T 2 a 

55^.904 

550 * 6b o 

549. 162 

549.476 


2 (186 °> - Station 2A (175°) 


• 50.00 

30*00 

14.98 

9.99 

4.96 

PCT SPAN 

<?6« 685 

38.219 

39.371 

39.754 

40.136 

D1A 

4. 749 

4.240 

5.159 

5.205 

5.759 

BETA 1 

*2.844 

42.117 

43.886 

47.565 

51.907 

BETA 2 

56.860 

59.200 

60.914 

61.679 

64.010 

BETA! PR) 1 

33.232 

37.315 

39.674 

43.479 

47.316 

BETA! PA) 2 

377.79 

364.87 

350.75 

340.93 

313.76 

V 1 

518.51 

507.52 

500.86 

473.83 

452.65 

V 2 

376.48 

363.63 

349.27 

339.46 

312.15 

VZ 1 

360.03 

376.03 

360.33 

319.16 

278.84 

VZ 2 

31.26 

26.97 

31.53 

30.92 

31.48 

V-THETA 1 

352.45 

339.97 

346.59 

349.10 

355.70 

V-THETA 2 

688.7 

710. b 

718.5 

720.2 

712.3 

V ( PA ) 1 

454.6 

473.4 

469.1 

440.7 

412.0 

V(PA) 2 

-576.6 

-610.3 

-627.9 

-635.2 

-640.3 

VTHETA PR1 

-249.0 

-286.6 

-298.9 

-302.7 

-302.3 

VTHETA PR2 

607.91 

637.29 

659.40 

666.13 

671.77 

U 1 

601.43 

626.58 

645.47 

651.75 

658.04 

U 2 

0.3423 

0.3304 

0.3173 

0.3083 

0.2833 

H 1 

0*4604 

0.4518 

0.4433 

0.4181 

0.3985 

M 2 

0.6240 

0.6433 

0.6500 

0.6512 

0.6431 

NIPR) 1 

0.4036 

0.4215 

0.4152 

0.3669 

0.3626 

HIPR) 2 

23.646 

21.940 

21*332 

18.506 

16.804 

TURN (PR) 

14.961 

14.943 

14.881 

14.856 

14.732 

P l 

16.161 

18.146 

18.101 

17.855 

17.678 

P 2 

516.699 

518.699 

518.699 

518.699 

516.699 

T 1 

550.266 

546.439 

552.037 

553.090 

553.906 

T 2 


bO .00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 

36.420 

37.0*8 

38.919 

39.276 

39.633 

DIA 

*2.844 

4a. 117 

43.886 

47.565 

51.907 

BETA 2 

2.179 

3.539 

4.274 

5.162 

5.121 

8ETA 2A 

516.51 

507.52 

500,66 

473.83 

452.65 

V 2 

430.49 

438.78 

412*25 

393.02 

390.02 

V 2A 

380.03 

376.03 

360.33 

319.16 

278.64 

VZ 2 

*30,08 

437.78 

410*90 

391.20 

388.16 

VZ 2A 

352*45 

339.97 

346.59 

349.10 

355.70 

V-THETA 2 

1 6* 3b 

27.07 

30*71 

35.34 

34.79 

V-THETA 2 A 

0.4b04 

0**516 

0.4433 

0.4161 

0*3985 

K 2 

0.^796 

0.3884 

0.3626 

0.3449 

0.3420 

A 2A 

*0.645 

36.519 

39.515 

42.297 

46*660 

TURN 1 PA) 

16.181 

18.146 

18.101 

17.655 

17.678 

P 2 

16.091 

IE * 13tt 

17.694 

17.753 

17.715 

P 2A 

b5u. i<?6 

b*6.4_J9 

552.03 7 

553.090 

553.906 

1 2 

550.504 

5*7.095 

552.152 

553.070 

553.938 

T 2A 
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Table A-8. Blade Element Performance (Continued) 

Stage D t Rotor D - Stator D 

Percent Equivalent Rotor Speed = 89.25 Equivalent Rotor Speed - 3757.35 Equivalent Weight Flow = 79. 78 

Circumferential Distortion 


Station 1 (22G °) - Station 


ROTOR D 

PCT SPAN 

9*. 99 

90.00 

64.99 

70.00 


D1A 

33**3-* 

33.617 

34.001 

35.151 

STATION 1 

1 1 T A 1 

6.516 

5.982 

6.553 

6.469 

STATION 2 

BETA 2 

46.208 

-*5.364 

45.122 

44.166 


BETA (PRJ 1 

60.362 

56.467 

57.036 

56.760 


BLTACPk) 2 

25.329 

27.048 

26.654 

31.115 


V I 

291.96 

316.33 

338.12 

355.10 


V 2 

519.21 

514.93 

522.96 

510.14 


VZ 1 

290.06 

316.59 

335.91 

352.84 


VZ 2 

359.31 

261.79 

369.02 

365.90 


V-THETA 1 

33.13 

33.17 

38.59 

40.01 


V— THETA 2 

374.79 

366.41 

370.59 

355.43 


VIPR) I 

566.6 

605.7 

617.3 

643.7 


V<PR) 2 

397.5 

406.2 

413.6 

427.4 


VTHETA PR 1 

-509.6 

-516.4 

-516.0 

-538.4 


VTHETA PR2 

-170.1 

-164.7 

-166.6 

-220.9 


U I 

542.95 

549.54 

556.54 

578.38 


U 2 

544.66 

551.13 

557.43 

576.28 


N 1 

0.2633 

0.2875 

0.3057 

0.3213 


n * 

0.4610 

0.4577 

0.4657 

0.4531 


m<pk> 1 

0.52VG 

u.5470 

0.558 L 

0.5625 


M ( PR 1 2 

0.3529 

0.3611 

0.3683 

0.3797 


TURN (PR) 

35.034 

31.439 

30.182 

25.646 


P 1 

14.643 

14.783 

14.863 

14.977 


P 2 

17.977 

17.977 

16.082 

17.960 


T 1 

518.649 

518.699 

518.699 

516.699 


T 2 

550.390 

548.706 

547.627 

549.057 


STATOR 0 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 


01A 

33.207 

33.564 

33.921 

34.992 

STATION 2 

BETA 2 

4^.208 

45.36-* 

45.122 

44.168 

STATION 2A 

BETA 2A 

3.512 

4.4B7 

4*384 

2.577 


V 2 

519.21 

514.93 

522. 9B 

510.14 


V 2A 

378.91 

369.95 

372.54 

405.58 


VZ 2 

359.31 

361.79 

369.02 

365.90 


VZ 2 A 

378*20 

368.81 

371.44 

405.13 


V-THETA 2 

374.79 

366.41 

370.59 

355.4* 


V-ThETA 2k 

23.21 

26.94 

28.48 

18.23 


M 2 

0.4610 

0.4577 

0.4657 

0.4531 


M 2A 

0.3330 

0.3255 

0.3282 

0.3576 


TURN (PR) 

4* .695 

40.876 

40.738 

41 .584 


P 2 

17.977 

17.977 

18.062 

17.980 


P 2 A 

17.737 

17.6/6 

17.690 

17.917 


T * 

550.390 

548.70c 

541.627 

3h4.u57 


T 2 A 

550.704 

546.848 

547.740 

549.112 


(216°) - Station 2 A (205°) 


50.00 

30.00 

14.98 

9.99 

4.98 

PCT SPAN 

36.685 

38.219 

39.371 

39.754 

40.138 

D1A 

6.078 

5.121 

6.317 

6.610 

7.223 

BETA 1 

43.554 

43.447 

46.914 

50.296 

53.959 

BETA 2 

59,049 

61.142 

64.933 

65.575 

69.530 

BETA (PR) 1 

33.946 

37.924 

41.485 

43.422 

46.440 

BETA (PR) 2 

3 -*4.64 

336.05 

295.09 

2B9.36 

241.38 

V 1 

511.24 

500.46 

484.51 

475.12 

461.67 

V 2 

342.69 

334.67 

293.24 

287.39 

239.44 

VZ 1 

370.37 

362.95 

330.44 

303.04 

271.26 

VZ 2 

36.49 

29.99 

32 .46 

33.30 

30.35 

V-THETA 1 

352.13 

343.79 

353.28 

364.96 

372.79 

V-THETA 2 

666. 3 

693.4 

692.2 

695.0 

684.7 

V (PR) 1 

446.7 

460.7 

441.9 

418.1 

394.4 

V ( PR) 2 

-571.4 

-607.3 

-626.9 

-632.8 

-641.4 

VTHETA PR1 

-249.3 

—282.8 

-292.2 

-28 6.8 

-285.2 

VTHETA PR2 

607.91 

637.29 

659.40 

666.13 

671.77 

U 1 

601.43 

626.56 

645.47 

651.75 

658.04 

U 2 

0.3117 

0.3038 

0.2662 

0.2609 

0.2172 

n l 

0.4538 

0.4438 

0.4279 

0.4189 

0.4061 

M 2 

0.6026 

0.6268 

0.6243 

0.6268 

0.6161 

H(PR) 1 

0.3965 

0.4085 

0.3903 

0.3686 

0.3469 

H(PR) 2 

25.121 

23.273 

23.542 

22.260 

23.200 

TURN! PR ) 

14*925 

14.929 

14.611 

14.812 

14.662 

P 1 

16.052 

17.977 

17.854 

17.769 

17.648 

P 2 

518.699 

516.699 

518.699 

518.699 

618.699 

T 1 

549.934 

55C.095 

553.161 

554.170 

555.635 

T 2 


50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 

36.920 

37.848 

38.919 

39.276 

39.633 

D1A 

43.554 

43.447 

46.914 

50.296 

53.959 

BETA 2 

2.2C3 

3.074 

4.365 

5.273 

5.938 

BETA 2A 

511.24 

500.48 

484.51 

475.12 

461.67 

V 2 

416.13 

419.50 

378.43 

366.10 

365.40 

V 2A 

370.37 

362.95 

330.44 

303.04 

271.26 

VZ 2 

415.73 

418.75 

377.14 

364.34 

363.18 

VZ 2A 

352.13 

343.79 

353.28 

364.96 

372.79 

V-THETA 2 

15.99 

22.49 

28.79 

33.63 

37.77 

V-THETA 2 A 

0.4538 

0.4438 

0.4279 

0.4189 

0.4061 

H 2 

0.3668 

0.3696 

0.3320 

0.3208 

0.3197 

H 2A 

-*1.331 

40.314 

42.452 

44.9 10 

47.918 

TURN (PA ) 

18.052 

17.977 

17.854 

17.769 

17.648 

P 2 

17.969 

17.967 

17.638 

17.563 

17.555 

P 2A 

549.93-* 

550.095 

553.161 

554.170 

555.635 

T 2 

549.920 

550. 6b6 

552.422 

553.194 

554.707 

T 2 A 
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Table A-8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed = 89.25 Equivalent Rotor Speed = 3757,35 Equivalent Weight Flow = 79. 78 

Circumferential Distortion 
Station 1 (256°) - StatLon 2 (246 p ) - Station 2A (235°) 


kOiuft u 

PCT SPAN 

V*.9 9 

*0.00 

0*.V9 

70.00 

50.00 

30.00 

14*96 

9.99 

4.96 

PCT SPAN 


DIA 

33.23* 

33.6X7 

3*. 001 

35.151 

36.665 

36.219 

39.371 

39.754 

40.138 

DIA 

STATION i 

BETA 1 

5.31 0 

5*071 

3.2*5 

*.8*0 

*• 7t>0 

*.*27 

5.694 

6.382 

6.720 

BETA 1 

STATION 2 

BETA 2 


**5.067 

**.*29 

**.989 

*fc.o59 

51.608 

60.650 

64.826 

67.362 

BETA 2 


BtTA(PR) 1 

60.72* 

59.131 

56*966 

59.6*2 

61.301 

63.571 

67.056 

68.412 

69.822 

BETA 1 PA) 1 


BETA IP* ) 2 

2* .201 

2**933 

25.234 

29.351 

32.97* 

37.100 

44. 108 

46.893 

49.589 

bETA(PR) 2 


V 1 

290.55 

313*17 

316.40 

323.92 

319. *1 

305.97 

268.90 

254.02 

236.29 

V 1 


V 2 

53i.*9 

531.65 

537.76 

521.70 

513.10 

500.19 

479.68 

479.75 

476.84 

V 2 


VZ 1 

^8V.29 

311.9* 

317.07 

322.76 

316.30 

305.02 

267.43 

252.41 

236.63 

VZ 1 


VZ 2 

375.56 

375.63 

384.02 

366.95 

352.0* 

309.02 

234.92 

203.93 

184.20 

VZ 2 


V-THfcTA 1 

26.93 

2 7 *6 b 

29.11 

27.33 

26.50 

23.61 

27.61 

20.23 

27.86 

V-THETA 1 


V— THE TA 2 

376*07 

376*51 

376.44 

308.81 

373.04 

392.61 

417.76 

433.86 

441.69 

V-THETA 2 


VIPRI 1 

591.6 

606.0 

615.4 

636.6 

662.6 

665.3 

66 6. 1 

686.0 

666.0 

VCPA) 1 


V(PR) 2 

*11.8 

*14*2 

424.5 

*23.3 

*19. e 

366.0 

327.7 

299.0 

284.6 

VCPA) 2 


VTHETA PR1 

-5X6.0 

-521.9 

-527.4 

-551.1 

—58 1*4 

-613.7 

-631.8 

-637.9 

—643.9 

VTHETA PR 1 


VTHETA PR2 

-160.8 

-17**6 

-161.0 

-207.5 

-228*4 

-233.8 

-227.7 

-217.9 

-216.4 

VTHETA PR2 


U 1 

5*2.95 

6*9.5* 

556.5* 

578.36 

607.91 

637.29 

659.40 

666.13 

671.77 

U 1 


U 2 

5**. 66 

551.13 

557.43 

576.26 

601.43 

626.58 

645.47 

651.75 

658.04 

U 2 


H X 

0*2620 

0.2627 

0.2B75 

0.2926 

0.2665 

0.2761 

0.2423 

0.2287 

0.2144 

H 1 


M 2 

0**7 X9 

0**72 8 

0.4708 

0.*631 

0**546 

0.4*35 

0.4218 

0.4213 

0.4200 

N 2 


M ( PR ) 1 

0*5335 

0.6*69 

0.5558 

0.5769 

0*5986 

0.6165 

0.610 1 

0.6177 

C.6173 

HtPR) 1 


HI PR) 2 

0.3656 

0.3683 

0.3780 

0.3757 

0.3720 

0.3*40 

0.2662 

0.2625 

0.2496 

HIPR) 2 


TURN ( PR ) 

36.52* 

3**199 

33.754 

30.293 

28.3*5 

26.518 

23.045 

21.625 

20.342 

TURN (PR) 


P 1 

1*.782 

1**920 

14.943 

1**987 

1**996 

14.996 

14.893 

14.843 

14.778 

P 1 


P 2 

lb. 073 

16*113 

10.207 

18.077 

18.016 

17*895 

17.692 

17.700 

17-710 

P 2 


T I 

516*699 

516.699 

516.699 

516.699 

51b. 699 

516*699 

516.699 

518.699 

516.699 

T 1 


T * 

551.326 

550.072 

549.066 

550.812 

552.097 

550*230 

557.253 

558.664 

560.041 

T 2 


STATGk D 

PCT SPAN 

95.00 

90.00 

05.00 

70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 


U 1 A 

33.207 

33.56* 

33.921 

34.992 

36.420 

37.8*0 

38.919 

39.276 

39.633 

DIA 

STATION 

BETA 2 

*5.039 

*5.067 

**•*29 

*4.909 

*6.659 

51.000 

60.650 

64.026 

67.362 

BETA 2 

STATION 2 A 

BETA 2A 

3.361 

*.511 

*.621 

2.756 

1.996 

0.9*5 

1.736 

2.532 

3.5*9 

BETA 2A 


V 2 

531.49 

531.85 

537.76 

521.70 

513.10 

500.19 

*79.66 

*79.75 

*78.8* 

V 2 


V 2A 

*02.01 

396.07 

394.97 

412.42 

*10.66 

399.76 

371 .06 

359.56 

363.08 

V 2A 


VZ 2 

375.56 

375.63 

384.02 

368.95 

352.0* 

309.02 

234.92 

203.93 

184.20 

VZ 2 


V2 2 A 

*01.32 

395.6* 

393.67 

*11.90 

*10.32 

399.56 

370.70 

359.01 

362.12 

VZ 2A 


V-THtTA Z 

376.07 

376.51 

376.** 

368 .61 

373.0* 

392.61 

*17.76 

*33.00 

*41.69 

V-THETA 2 


V-THETA 2A 

23.57 

31.21 

31.02 

19.03 

14.30 

6.59 

11.25 

15.68 

22.46 

V-THETA 2 A 


H 2 

0.4719 

0**726 

0.4788 

0.4631 

0.*5*6 

0.4*35 

0.4210 

0.4213 

0.42C0 

H 2 


H 2A 

0.^536 

0.3*96 

0.3*03 

0.3635 

0.3616 

0.3523 

0.3z*6 

0.3139 

0.3167 

n 2A 


TURN 1 Pk ) 

*1.677 

*0.555 

39.500 

*2.251 

**.6*3 

50.80* 

50.820 

62.211 

63.735 

TUkN ( PK ) 


P 2 

10.073 

18.113 

18.207 

IB. 077 

18.010 

17.895 

17.692 

17.700 

17.710 

P 2 


P c' A 

17.793 

17.752 

17.7*3 

17.053 

17.820 

17.725 

17.511 

17.432 

17.4*6 

P 2A 


T 2 

551. JZt 

550.072 

5*9. u08 

55U.M2 

552. U97 

550. 23C 

557.253 

550.06* 

560.0*1 

T 2 


T 4.* 

550.726 

5*9.337 

5*8.250 

5*9. 7V* 

550.05a 

5*9.160 

555.366 

556.8*6 

558.07* 

T 2A 
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Tabic A-6. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed = 89. 25 Equivalent Rotor Speed = 3757. 35 Equivalent Weight Flow = 79. 78 

Circumferential Distortion 
Station 1 (286 °) - Station 2 (276 •) - Station 2A (265 °) 


ROTOR 0 

PCT SPAN 

94*99 

90. OU 

64.99 


0 1 A 

33*23* 

33.617 

34.001 

STATION 1 

BETA 1 

—7 * 1 5b 

—7 • 0 

-7. C70 

STATION 2 

BETA 2 

45.504 

45.597 

43.793 


bETA(PR) 1 

62.687 

62.127 

62. *25 


BETA(Pk) 2 

*6.360 

25.463 

25.725 


V 1 

299.44 

313.29 

313.16 


v z 

513. 5f 

525.9* 

529. *9 


VZ X 

297.10 

310.93 

310.76 


VZ 2 

359.90 

367.95 

369.19 


v-theta 1 

-37.31 

. -36.36 

-36.54 


V-THETA 2 

366.35 

375.7* 

379.55 


V ( PR ) l 

651.9 

665.1 

671.4 


V < PR ) Z 

401.7 

*0 7.7 

409.6 


VTHcTA PR1 

— 5bQ .3 

-567.9 

-595.1 


VTHETA PR2 

-17b. 5 

-175.* 

-177.9 


U 1 

5*2.95 

3*9.54 

556.54 


U 2 

544.66 

551.13 

557.43 


M 1 

0.2702 

0.282b 

0.2627 


N 2 

0.4531 

0.4650 

0.4665 


HIPR) 1 

0.5662 

L ■ 6004 

0.6061 


N ( PR ) 2 

0.3545 

0.3604 

0.3626 


TURN (PR) 

36.507 

36. 644 

36.699 


P 1 

14.830 

1*.909 

14.921 


P 2 

17.973 

lb. 129 

lb. 166 


T 1 

516.699 

316.699 

518.699 


T 2 

556.499 

353.376 

554.900 


STATOR D 

PCT SPAN 

95.00 

90.00 

B5.00 


DlA 

33.207 

33.564 

33.921 

STATION 2 

BETA 2 

45.609 

45.597 

*5.793 

STATION 2 a 

BETA 2A 

3.063 

3.613 

3.826 


V 2 

513.57 

525.94 

529.49 


V 2A 

405*46 

*09. 2b 

*09.65 


VZ 2 

359.90 

367.99 

369.19 


VZ 2A 

40* ■ bb 

406.46 

406.73 


V-THfcTA 1 

366 *33 

375.74 

379.55 


V-THETA ZA 

2 1.67 

25.79 

27.33 


H 2 

0»*53i 

0.4650 

0.4665 


M ZA 

0.3560 

0.359b 

0.3602 


TURN (PR ) 

** .**3 

* i . 9b 3 

*1.967 


P 2 

17.973 

16.129 

16.166 


P 2 A 

17.723 

4.7.73 2 

17.739 


T 

556.499 

t5S.37t 

554. 900 


T ZA 

55j .550 

552.4*5 

55*.G8C 


70.00 

30.00 

30.00 

14.96 

9.99 

4.98 

35.151 

36.t>85 

38.219 

39.371 

39.754 

40.130 

-5.65* 

-3.496 

—6*435 

-5.0B2 

-6.2*3 

-6.414 

*7.659 

51.682 

55.467 

64.553 

67.75b 

70.732 

63.412 

66 • 043 

68.990 

71.070 

73.805 

77*750 

26.749 

30.639 

38.043 

46.549 

52.121 

55.832 

306.05 

163.49 

237.50 

234.12 

201.03 

150.47 

533.78 

520.97 

494.73 

464.83 

461.77 

460.33 

304.57 

262.17 

255.65 

233.16 

199. B1 

149.51 

356.13 

322.93 

280.26 

199.60 

174.69 

151.84 

-30.1* 

-27.15 

-28.86 

-20.73 

-21.86 

-16.82 

395.76 

408.63 

407.28 

419.47 

427.17 

434.36 

680.5 

694.9 

713.6 

719.0 

716.4 

704.6 

401.1 

376.3 

356.3 

302.0 

284.9 

270.7 

-608. 5 

-633.1 

-666.1 

-680.1 

-688.0 

-6B8.6 

— Ib0.5 

-1V2.8 

-219.3 

-226.0 

-224.6 

-223.7 

578 .36 

607.91 

637.2V 

659.40 

666.13 

671.77 

576.2b 

601.43 

626.58 

645.47 

651.75 

658.04 

0.2762 

0.2556 

0.2319 

0.210b 

0. 1807 

0.1350 

0.4714 

0.4566 

0.4339 

0.4054 

0.4022 

0.4005 

0.6141 

0.6265 

0*6426 

0.6469 

0.643b 

0.6323 

0.354* 

0.3313 

0.3125 

0.2634 

0.2462 

0.2355 

36.665 

35.222 

31.002 

22.623 

21.786 

22. 022 

14.928 

14.910 

14.872 

14.827 

14.729 

14.610 

18.206 

16.082 

17.819 

17.554 

17.540 

17.567 

518.699 

316.699 

518.699 

516.699 

318.699 

518.699 

557.305 

559.533 

561.431 

564.957 

566.152 

567.485 


70.00 

50.00 

30.00 

15.00 

10.00 

5.00 

34.992 

36. *20 

37.8*8 

38.919 

39.276 

39.633 

47.859 

51.682 

55.467 

64.553 

67.758 

70.732 

3.249 

1.230 

-5.079 

-7.486 

-7.134 

-6.828 

533.7b 

520.97 

494.73 

*64.83 

*61.77 

460.33 

419.37 

396.46 

372.69 

347.42 

344.91 

354.76 

356.13 

322.93 

280. *6 

149.60 

174.69 

151.64 

*18.65 

396.30 

371.09 

344.29 

342.05 

352.01 

395.7b 

4CJ&.63 

407.26 

419.47 

427.17 

434.36 

Z3.77 

0.51 

-32. 9E 

-45.25 

-42. bi 

-42.15 

0.4714 

0.4506 

0.*33y 

0 .*05* 

0.4022 

0.4005 

0.3681 

0.3464 

0.3249 

0.3015 

0.2990 

0.3072 

**.608 

*0.442 

60.4bb 

71.960 

7*. 811 

77.465 

18.206 

18.082 

17.819 

17.55* 

17.540 

17.567 

17. 74^ 

*. 7. 606 

17.436 

17. *75 

17.266 

17.330 

557.305 

559.533 

561.431 

56*. 957 

566.15* 

567. 4b5 

554.68* 

55b • b06 

559*2 lo 

56* . 62 1 

663. 7bz 

565*355 


PCT SPAN 
01 A 

BETA 1 
BETA 2 
BETA (PH I 1 
BETA ( PR J 2 

V 1 

V 2 
VZ 1 

vz z 

V— THETA X 
V -THETA 2 

V ( PR ) 1 
V ( PR ) 2 
VTHETA Pkl 
VTHETA PR2 
U 1 

u z 

N 1 
H l 

N( PR} 1 
H i PR ) Z 
Turn (pr ) 
p 1 
p z 
T 1 

t z 


PCT SPAN 

DlA 

BETA 2 
BETA 2A 

V 2 

V 2A 
VZ 2 
VZ 2A 

V— THETA 2 
V— THETA 2A 
N 2 
M- ZA 

TURN ( PR ) 

P 2 
P ZA 
T 2 
T ZA 
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Table A -8. Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed - 89.25 Equivalent Rotor Speed = 3757.115 Equivalent Weight Flow ~ 79.78 

Circumferential Distortion 
Station 1 (316°) - Station 2 (306°) - Station 2A (295 ') 


KGTbK b 

PCT SPAN 

94. v9 

*u.OC 

b9.99 

7C .Go 


b I A 

33 .2,j* 

->3 .617 

3«*.bGl 

J5.151 

ST A I I ON 1 

beta i 

“2!. 15b 

-20.6*1 

-19.161 

“18. 3bc 

STAT1LN 2 

bE 1 A 2 

4©.99V 

9b. 62 1 

99 • afe5 

51.211 


bLTAlPR) X 

70 • b 3b 

©9.712 

66.793 

69.289 


bfclAIPR) 2 

25.7b7 

27.&07 

32.261 

31.170 


V 1 

233.77 

25Z. 20 

2b6.Il 

263.63 


V 2 

513.75 

501.06 

475.84 

*97. 5C 


VZ 1 

218.01 

2ifc.0l 

250.39 

250.lt 


VZ 2 

350.38 

329.91 

306.59 

311.65 


V-THETA 1 

-e*.37 

“66.90 

-67.10 

-83.19 


V-ThETA 2 

375.72 

377.19 

363.90 

367.77 


V ( PR 1 1 

669.1 

660.7 

690.6 

707.2 


V|PR> 2 

3b9 .1 

373.0 

362.6 

369.3 


VIHETA PR 1 

-627.3 

— 636*9 

“©93.6 

“66l . 5 


VThfcl A hr 2 

-1©9.1 

“179.0 

“193.5 

-168.5 


U 1 

592.93 

599.59 

556.39 

578.36 


U 2 

5*4.86 

551*13 

557.93 

576.26 


H 1 

0.2103 

0.2271 

0.2388 

0.2375 


M 2 

0.9506 

w.9395 

O.*170 

C.936I 


MiPR) 1 

C.5975 

0.6126 

0.6221 

0.6370 


Hi PR) 2 

0.3913 

o*32 72 

0.3177 

0.3193 


T URN ( Pk J 

45.0b9 

91.906 

36.961 

3b. 117 


P 1 

19.122 

19 .206 

19.253 

19.251 


P c 

17.966 

17.665 

17.635 

17.699 


T 1 

518.699 

518.699 

518. ©99 

518.699 


T 2 

562. b60 

* oi • 715 

560.779 

5©2 . *56 


STAIUK 0 

PCT SPAN 

95.00 

90. GG 

65.00 

70.00 


0 1 A 

33.207 

33.569 

33.921 

39.992 

STATION 2 

6t TA 2 

**>-999 

*6.b«:l 

99.885 

51.211 

STATION 2 A 

BETA 2 A 

2 .63* 

2.677 

2.523 

2. ©99 


V 2 

513.75 

501.06 

975.69 

997.50 


V 2A 

360.67 

360.6© 

380.53 

37*. 61 


V2 2 

350.36 

-><.9.91 

306.59 

311.65 


VZ 2 A 

3© 0. 9© 

3b0 • 19 

38U.15 

379.16 


V-TMfclA 2 

376.72 

377.19 

363.90 

367.77 


V-THt 1 A 2A 

16 .©3 

17.77 

16.75 

17.6* 


H 2 

0. *5o6 

G. 9396 

0.9170 

0.9361 


M 2A 

0.3313 

0.3316 

0.3319 

0.^260 


TURN ( PH 1 

99. 1©* 

96 • K> 

97.362 

*6 . 3 1 0 


P 2 

17.966 

17.665 

17.635 

17.699 


P 2a 

1 7. *77 

17.956 

17.*«*7 

17.39U 


T 2 

3 ©2 . b ©0 

561. 716 

660.77* 

5© 2 . 25b 


1 2A 

56 i .22 a 

56^.057 

65V. 231 

5© 1. 001 


50. 00 

30.00 

14.96 

9.99 

4.96 

PCT SPAN 

3b. ot 5 

36.219 

39.371 

39.754 

40.138 

D1A 

-lb. 2bl 

-19.096 

-16.693 

-19. *11 

“19.884 

BETA 1 

56.320 

61 .0 Va 

7 9. 26 7 

76.396 

82.752 

BETA 2 

70.76b 

72.796 

74. 123 

74.661 

75.447 

BETA 1 PR > 1 

38.168 

92.620 

63.094 

70.179 

78.117 

BETA! PR ) 2 

252.91 

23*. 55 

219.64 

211.24 

204.69 

V 1 

979.91 

979.89 

431.32 

923.93 

413.48 

9 2 

239.69 

221.66 

207.77 

199.21 

192.47 

VZ 1 

263.03 

229.92 

116.93 

65.26 

52.16 

VZ 2 

-79.09 

“76.53 

-71.11 

-70.20 

-69.61 

V-THETA 1 

399.69 

915.97 

415.06 

415.20 

410.15 

V-THETA 2 

727.6 

797.5 

759.5 

762.8 

766.0 

V ( PR 1 1 

339.7 

312.1 

256.6 

251.6 

253.4 

V I PR > 2 

-687.0 

“713.8 

-730.5 

-736.3 

“741.4 

VTMETA PRl 

-206.7 

-211.1 

-230.4 

-236.5 

“247.9 

VTHETA PR2 

607.91 

637.29 

659.40 

666.13 

671.77 

U 1 

©01.93 

626.58 

645.47 

651.75 

658.04 

U 2 

0.2272 

0.2110 

0.1975 

0.1899 

0.1840 

n i 

C .9 149 

0.4151 

0.3745 

0.3675 

0.3580 

M 2 

o.6551 

0.6725 

0.6629 

0.6657 

0.6864 

H<PRI i 

0.2923 

0.2726 

0.2245 

0.2161 

0.2193 

H | PR 1 2 

32.616 

30.186 

11.107 

4.750 

-2.627 

TURN ( PR ) 

19.292 

14.234 

14.245 

14.224 

14.211 

P 1 

17.656 

17.647 

17.275 

17.224 

17.197 

P 2 

518.699 

516.699 

516.699 

516.699 

518.699 

T 1 

569.171 

5©3.362 

567.568 

566.741 

569.446 

T 2 


50. UO 

30.00 

16.00 

10.00 

5.00 

PCT SPAN 

3b. *20 

37.648 

38.919 

39.276 

39.633 

III A 

56.320 

61.093 

74.267 

76.396 

82.752 

BETA 2 

0.563 

-8.022 

-11.62* 

“11.653 

“11.903 

BETA 2A 

4/4.41 

47*. 64 

431.32 

*23.93 

413 .*6 

V 2 

351.41 

330.29 

319.56 

315.63 

335 .63 

V 2A 

2©3.03 

229.42 

116.93 

85.26 

52.16 

VZ 2 

351.32 

326.94 

312.65 

308 .96 

326.18 

VZ 2A 

394.69 

415.47 

415.06 

415.20 

410.15 

V-THETA 2 

3. *5 

-96.08 

-65.45 

“63.72 

“69.18 

V—THtTA 2A 

0.4144 

0.4151 

0.37*5 

Q.3b75 

0.3580 

* 2 

0 .3049 

0 « 2663 

0.275b 

0.2720 

0.2693 

N 2A 

55.73b 

©9.061 

66.033 

69.999 

94.616 

T URN < PR > 

17.655 

17.647 

17.275 

17.22* 

17.197 

P 2 

17.239 

17.124 

17. IOC 

17.109 

17.220 

P 2A 

5o*. 171 

563 «36<: 

567.568 

568.7*1 

569.446 

T 2 

5b c-93 

562.985 

567.320 

566.562 

569.417 

T 2A 
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Table A-8, Blade Element Performance (Continued) 

Stage D, Rotor D - Stator D 

Percent Equivalent Rotor Speed = 89. 25 Equivalent Rotor Speed - 3757, 35 Equivalent Weight Flow = 79, 78 

Circumferential Distortion 
Station 1 (346°) - Station 2 (336°) - Station 2A (325°) 


ROTLk u 

PCT SPAN 

94.99 

VO. 00 

84.99 

70.00 


t»I A 

33*234 

33.617 

34.001 

35.151 

STATION 1 

bfclA 1 

-10.461 

-10*053 

-10.062 

-9.993 

STATION 2 

btTA 2 

51.295 

52.069 

62.669 

50.981 


btTA (PR) i 

66.541 

64.94B 

64.819 

65.546 


BETA ( PR ) 2 

26.361 

27.106 

32.392 

31.243 


V 1 

26U.46 

284.44 

289.94 

290.34 


V 2 

4b7*38 

499.49 

972.31 

497.30 


VZ 1 

256. 14 

280.07 

265.46 

285.93 


VZ 2 

304.76 

307. *4 

265.11 

313.08 


V— THETA l 

-47.29 

-49.65 

-50.66 

-50.36 


V-THtTA 2 

360.34 

>93. 97 

376.55 

366.36 


V (PR > 1 

643.4 

661.4 

671.0 

690.7 


VIPR1 2 

346.3 

344.9 

337.6 

366 . 2 


VTHETA PR l 

-5 VO. 2 

-599.2 

-607.2 

-62 6.8 


VThETA PK2 

-164.5 

-157.2 

-180.9 

-169.9 


U I 

542.95 

549.54 

556.54 

578.38 


U 2 

544.86 

551.13 

557.43 

576.28 


M I 

0.2346 

0.2564 

0.2615 

0.2616 


N 2 

0.4272 

0.4387 

0.4144 

0.4366 


M (PR 1 1 

0.5795 

0.5963 

0.6051 

0.6229 


M(PK| 2 

jO.3036 

0.3030 

0.2962 

0.3215 


TURN(PR) 

36.160 

3 7.643 

32.427 

34.305 


P l 

14.016 

14.119 

14.131 

14.115 


P 2 

17.622 

17.69V 

17.469 

17.759 


T 1 

516.699 

516.699 

516.699 

516.699 


T 2 

561.297 

0.135 

559.176 

560.515 


STATOR 0 

PCT SPAN 

95.00 

90.00 

85.00 

70.00 


U1A 

33.207 

33*564 

33.921 

34.992 

STATION 2 

tiETA 2 

51.295 

52.069 

52.869 

50.981 

STATION *A 

btTA 2A 

2.786 

1.844 

0.220 

-0.438 


V 2 

467.38 

499.49 

472.31 

497.30 


V 2 A 

344*73 

339.90 

335.86 

354.65 


V2 2 

304.76 

307.04 

285.11 

313.06 


VZ 2 A 

344.32 

339.71 

335.86 

354.81 


V-ThfcTA 2 

360.34 

3V.* • 97 

>76.5$ 

366. >6 


V-THtTA « A 

16.76 

10.9* 

1.29 

-2.71 


M 2 

0.427* 

0.4387 

0.4144 

0.4366 


M 2A 

0.2996 

0.2955 

0.2922 

0.3085 


TORN i PH 1 

4t * 50b 

30.224 

52.649 

51.417 


P 2 

17.622 

17.699 

17.469 

17.759 


P L A 

17 .318 

17.284 

17.257 

17.352 


1 . 

561 .297 

560. i3> 

>59.178 

^60 .515 


T 2 A 

560.960 

560.046 

559.402 

560.452 


50.00 

30.00 

14.96 

9.99 

4.98 

PCT SPAN 

36.665 

36.219 

39.371 

39.754 

40.138 

01A 

-4. 707 

-10.243 

-9.785 

-9.921 

-10.942 

BETA 1 

51.343 

52.797 

56.046 

62.120 

66.536 

BETA 2 

66.696 

68.024 

68.9TB 

70.794 

74.644 

BETA ( PR I 1 

35.095 

40.472 

49.352 

55.794 

60.784 

BETA (PR ) 2 

266.78 

261.93 

275.46 

250.90 

190.45 

V 1 

493.18 

477.80 

439.74 

414.98 

404.15 

V 2 

262.66 

277.40 

271.41 

247.10 

194.02 

VZ 1 

307. 9B 

286.66 

232.50 

193.89 

160.61 

VZ 2 

-46.35 

-50.13 

-46*81 

-43.22 

-37.67 

V— THETA 1 

365.02 

360.27 

372.74 

366.51 

370.50 

V— THETA 2 

714.5 

741.3 

756.6 

751.2 

735.7 

V<P*I 1 

376.6 

379.9 

358.9 

345.3 

329.8 

VIPRI 2 

-656.3 

-687.4 

-706.2 

-709.3 

-709.4 

VTHETA PHI 

-216.4 

-246.3 

-272.7 

-285.2 

-207.5 

VTHETA PR2 

607.91 

637.29 

659.40 

666.13 

671.77 

U 1 

601.43 

626.56 

645.47 

651.75 

458.04 

U 2 

0.2566 

0.2542 

0.2482 

0.2259 

0.1783 

M 1 

0.4324 

0.4165 

0.3635 

0.3612 

0.3512 

n 2 

0.6443 

0.6662 

0.6818 

0.6762 

0.6611 

PM PR) 1 

0.3302 

0.3326 

0.3130 

0.3006 

0.2866 

H (PR I 2 

31.621 

27.609 

19.519 

15.099 

13.955 

TURN 1 PR ) 

14.121 

14.109 

14.128 

14.057 

13.935 

P 1 

17.611 

17.656 

17.308 

17.130 

17.066 

P 2 

518.699 

518.699 

518.699 

518.699 

518.699 

T 1 

561.596 

561.306 

563.101 

563.470 

564.525 

T 2 


50.00 

30.00 

15.00 

10.00 

5.00 

PCT SPAN 

36.420 

>7.846 

36.919 

39*276 

39.633 

OIA 

51.343 

52.797 

56.046 

62.120 

66.538 

BETA 2 

0.226 

-2.870 

-3. 169 

-2.498 

—2.680 

BETA 2A 

493.16 

477. BO 

439.74 

414.90 

404.15 

V 2 

361.00 

353.IL 

323.89 

317.66 

329.72 

V 2A 

307.96 

266.66 

232.50 

193.89 

160.81 

VZ 2 

360.91 

352.54 

323.23 

317.17 

329.1 2 

VZ 2A 

365.02 

360.27 

372.74 

366.51 

370.50 

V- THETA 2 

1.42 

-17.67 

-17.90 

-13.84 

-15.45 

V-THETA 2A 

0.4324 

0.4185 

0.3635 

0.3612 

0.3512 

H 2 

9.3136 

0.3064 

0 .2604 

0.2748 

0.2051 

N 2A 

51.097 

55.606 

61.124 

64.526 

69. 142 

TURN (PR) 

17.811 

17.656 

17.308 

17.130 

17.066 

P 2 

W.364 

17.326 

17.166 

17.159 

17.226 

P 2A 

ibi.596 

561.306 

563.101 

563.470 

564.525 

T 2 

56*. 311 

563.206 

564.156 

564.46b 

565.707 

T 2A 
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APPENDIX B 

STATOR D SURFACE STATIC PRESSURE COEFFICIENTS 

p surfacc p 2, 

C _ 15. 

P (PV 2 / 2^ 


Percent 
Des ign 

Equivalent 

Percent Chord 

Rotor 

Weight 

Flow, 

Suction Surface 

[j Pressure Surface 1 

Speed 

Ib/sec 



10 

% Span F 

rom Tip 




90% Span From Tip 


I 10% Span From Tip 

90% Span From Tip 



15 

25 

35 

45 

55 

65 

75 

85 

15 

25 

35 


15 

50 

85 

15 

50 

85 

110 

123.41 

-0.76 

-1.24 

-1.61 

-1.94 

-1.79 

-1.61 

-1.39 

-1.03 

-0.27 

-0.60 

-0.81 

_ 

-0.69 

-0.31 

-0.36 

-0.04 

0.21 

0.22 

110 

116.07 

-0.65 

-0.76 

-0. 76 

^0.74 

-0.53 

-0.34 

-0.28 

-0.20 

-0.48 

-0.48 

-0.41 

- 

0.31 

0.36 

0.22 

0,46 

0.49 

0,44 

no 

109.67 

-0.73 

-0,78 

-0.73 

-0.67 

-0.47 

-0.29 

-0. 23 

-0.17 

-0.49 

-0.45 

-0.34 

- 

0.38 

0.39 

0.24 

0.49 

0. 51 

0.44 

110 

102.55 

-0.65 

-0.62 

-0,53 

-0.42 

-0.27 

-0.13 

-0.09 

-0.02 

-0.47 

-0.38 

-0.24 

- 

0.55 

0.49 

0.33 

0.53 

0.52 

0.45 

no 

97,18 

-0. 70 

-0.54 

-0.42 

-0. 30 

-0.20 

-0.12 

-0.09 

-0.03 

-0.49 

-0.38 

-0.23 

- 

0.58 

0.47 

0.31 

0.51 

0.51 

0.43 

100 

120.02 

-0.68 

-l. 16 

-1.52 

-1.87 

-1.71 

-1.54 

-1.33 

-0,96 

-0.34 

-0.68 

-0.91 

* 

-0.60 

-0.24 

-0. 30 

-0.11 

0. 15 

0. 15 

100 

110.18 

-0.60 

-0. 78 

-0.81 

-0.83 

-0. 63 

-0.47 

-0.36 

-0.27 

-0.42 

-0.48 

-0.46 

- 

0.21 

0.30 

0.17 

0.38 

0.45 

0.40 

too 

102.67 

-0.60 

-0,67 

-0.65 

-0.62 

-0.42 

-0.25 

-0.18 

-0.13 

-0.48 

-0.48 

-0,41 

- 

0,40 

0.42 

0.28 

0.46 

0.49 

0.41 

100 

95.36 

-0.62 

-0.62 

-0.55 

-0.47 

-0.30 

-0. 13 

-0. 10 

-0.06 

-0.53 

-0,48 

-0.36 

- 

0.52 

0.49 

0.33 

0.50 

0.50 

0.41 

100 

88.32 

-0.64 

-0.50 

-0,38 

-0.28 

-0,15 

-0,06 

-0.03 

-0.03 

-0.47 

-0.39 

-0.25 

- 

0.63 

0,54 

0.37 

0.52 

0.51 

0,43 

90 

113,67 

-0. 67 

-1.10 

-1.43 

-1.72 

-1.64 

-1.56 

-1.36 

-0.97 

-0.37 

-0.68 

-0,88 

- 

-0.66 

-0.27 

-0,33 

-0.12 

0.14 

0. 14 

90 

103.01 

-0. 59 

-0.78 

-0. 85 

-0.91 

-0.76 

-0.58 

-0.49 

-0.33 

-0.41 

-0.52 

-0,52 

- 

0.13 

0.24 

0.12 

0.32 

0.42 

0.37 

90 

91.28 

-0.56 

-0.62 

-0,61 

-0.58 

-0.40 

-0.23 

-0. 16 

-0, 11 

-0.46 

-0.48 

-0.41 

- 

0.40 

0.41 

0.27 

0,45 

0.48 

0.41 

90 

85.21 

-0.56 

-0.56 

-0.50 

-0.42 

-0,25 

-0.10 

-0,06 

-0.03 

-0,45 

-0.42 

-0.32 

- 

0.52 

0.49 

0.33 

0.52 

0.52 

0.43 

90 

76.85 

-0.58 

-0. 44 

-0.33 

-0.25 

-0.13 

-0,04 

-0.01 

0.04 

-0,47 

-0.38 

-0.25 

- 

0.63 

0.52 

0.35 

0.55 

0.51 

0.43 

70 

92.54 

-0.62 

-1.02 

-1.29 

-1,58 

-1.53 

-1.49 

-1.31 

-0.90 

-0.39 

-0.68 

-0,83 

- 

-0.59 

-0.23 

-0.28 

-0.05 

0.16 

0. 14 

70 

82.65 

-0. 58 

-0.79 

-0.91 

-1.00 

-0. 39 

i -0.77 

-0,64 

-0,40 

-0.41 

-0.55 

-0.59 

- 

0,01 

0.16 

0.05 

0.26 

0.37 

0,33 

70 

71,87 

-0.58 

-0.67 

-0.68 

-0.67 

-0.52 

; -0.30 

i 

-0.24 

-0.17 

-0.52 

-0.56 

-0.52 

- 

0.32 

0.36 

0.22 

0.38 

0.43 

0.35 

70 

65. 46 

-0.67 

-0.66 

-0.61 

-0.54 

-0.36 

' -0.19 

-0,15 

-0.11 

-0.53 

-0.50 

-0.40 

- 

0,46 

0.42 

0.26 

0.47 

0,46 

0.38 

70 

58. 15 

-0. 54 

-0.41 

-0.29 

-0.19 

-0.08 

0.00 

0.03 

0.09 

-0.40 

-0.32 

-0.18 

- 

0,66 

0.56 

0,40 

0.57 

0.55 

0.47 

50 

66.41 

-0. 55 

-0.89 

-1.11 

-1.39 

-1.31 

-1.28 

-1. 14 

-0.76 

-0. 39 

-0.67 

-0.83 

- 

-0.43 

-0.12 

-0.17 

-0,02 

0.17 

0.15 

50 

59.41 

-0.62 

-0.87 

-0. 99 

-1.12 

-1.01 

-0.94 

-0.77 

-0.49 

-0.45 

-0.61 

-0.67 

- 

-0.05 

0,09 

0.00 

0.19 

0.31 

0. 28 

50 

51.12 

-0.63 

-0.73 

-0.75 

-0.84 

-0.61 

-0.44 

-0,36 

-0.24 

-0.55 

-0.62 

-0.59 

- 

0.27 

0.29 

0.16 

0.34 

0.38 

0.31 

50 

46,51 

-0.60 

-0. 62 

-0.57 

-0.52 

-0.35 

-0,16 

-0.12 

-0. 06 

-0.53 

-0.52 

-0.44 

r 

0.48 

0.46 

0.31 

0.45 

0,46 

0.37 

50 

40,70 

-0.61 

-0.49 

-0.39 

-0.28 

-0.16 

-0.07 

-0.03 

-0.03 

-0.49 

-0.43 

-0.29 

■ 

0.62 

0.52 

0.36 

0.53 

0.50 

0.41 


♦Suction surface static pressure instrumentation at 45, 55, 65, 75 and 85% chord, 90% span from tip were inoperative. 



APPENDIX C 
DEFINITIONS 

Definitions of Symbols 

Inlet relative stagnation velocity of sound, ft/sec 

Chord length, inches 

Static pressure coefficient 

Diameter, inches 

Diffusion factor 

Gravitational acceleration, 32. 174 lb m - ft/lbf-see 2 
Incidence angle, degree from axial direction 
Mach number 
Rotor speed, rpm 
Total pressure, psia 

Rotor tip static pressure ratio (ratio of local static pressure 
to static pressure at -7.3% axial chord) 

Static pressure, psia 

Gas constant for air, 53.34 ft-lb^/lb m -°R 
Radius, inches 

Blade passage gap (leading edge), inches 

Blade maximum thickness, inches 

Total temperature, °R 

Static temperature, D R 

Rotor speed, ft/sec 

Velocity, ft/sec 

Actual flowrate, lb m /sec 

Cone angle (angle of plane tangent to conic surface that 
approximates the design streamline of revolution), deg 

Air angle, degrees from axial direction 

Preceding page blank j 



y 

y° 

6 

5° 

V 

6 

K 

P 

a 

<t> 

C 


Definitions of Symbols (Continued) 

Ratio of specific heats 

Blade-chord angle, degree from axial direction 

Ratio of total pressure to NASA standard sea level pressure 
of 14. 694 psia 

Deviation angle, degree 

Efficiency 

Ratio of total temperature to NASA standard sea level 
temperature of 518. 7 °R 

Blade metal angle, degree from axial direction 
Density, lbf/sec^/ft^ 

Solidity, chord divided by blade spacing (c/S) 

Rlarie camber an crip, tf-i - n „ . rfpcrr^^ 

— or--, ■ - j. "z 7 


Loss coefficient 
u>cosd/2<j Loss parameter 
Subscripts 

0 Compressor inlet (bellmouth) 

1 Rotor inlet 

2 Rotor exit/stator inlet 

2A Stator exit 

ad Adiabatic 

f Force 

fs Freestream value 

id Isentropic condition 

L Local 

m Mean or mass 

max Maximum 

min Minimum 
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Definition of Symbols (Continued) 

Subscripts (Continued) 
le Leading edge 

p Polytropic 

te Trailing edge 

s Static condition 

z Axial component 

9 Tangential component 

Superscripts: 

' Related to rotor blade 

Mass average value 

Definitions of Overall Performance Variables 


Pressure ratio: 


P., 


Rotor: 


Stage: — 


2 A 


Equivalent flow: 

w/T 


Equivalent rotor speed: 

w/i/ir 

Adiabatic efficiency: 
Rotor: 


( P 2 /P l) 


>- 1 


- 1 


T 2A /518.7- 1 


Stage: %d = - 


, \lZ.l 

( P 2A^1 7 - 1 


T 2A /518.7 - 1 
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Definitions of Overall Performance Variables (Concluded) 
Polytropic efficiency: 


Rotor: 


ln ( p 2 /p i> 

In (Tg/518. 7) 


Stator: 


la ^2A^ 

ln(Ts 2 A /f S2 ) 


Change Ln surge pressure ratio: 


A Surge Pressure Ratio = 


1.0 - 


(P 2A /P 1 ) 

Distorted 


(P 2A /P 1 ) 

Uniform Inlet 


N/vT- constant 


Values of pressure ratio for each condition are at constant value of flow which 
corresponds to the flow at. surge with distortion. 


Average pressures and temperatures for circumferential distortion tests: 



(3) Undistorted) + (1) (P 1 Distorted) 

4 

(3) (P 2 Undistorted) + (1) (P Distorted) 

_ 

(3) (P 2A Undistorted) + (1) (P pA Distorted) 

- 

Plenum Conditions (corrected to standard day) 
Set equal to T 2A 

(3) (T 2A Undistorted) + (1) <T >?A Distorted) 

4 “ 


Definitions of Blade Element Performance Variables 
Incidence angle: 

Rotor: i m = 0 \- K le Stator: l m = fl 2 - ,t le 

Diffusion factor: 


Rotor: 


D = 1 - 


V 2 d 2 V #2 d 1^01 

v i + ( d i + d 2 )v^ 
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Definitions of Blade Element Performance Variables (Concluded) 
Diffusion factor: 


Stator: D 

, V 2A 

d 2 Ve 2 “ d 2A V #2A 

" ‘ “v 2 " 

( d 2 + d 2A) V2 0 

Deviation angle: 



Rotor; 5° 

= 0 2 " K te 

Stator: <5° =d 2 A " *te 

Loss coefficient: 



Rotor: co' 

_ <^2>id- p, 2 


P'l - pi 



where: 





7 

7-1 


P' is found from p/P' = 




7 

1 - 7 


and M’ is calculated using trigonometric functions and the measurements of 
U, 0 , P, and p. 


Stator: oo = 



P 2 p 2 


_ P 2A fs - p 2A 

Wfs " P 2A fs " p 2 


where: 


p 2Af s 


p 2 


stator exit average freestream total pressure from wake rakes 
stator inlet total pressure from 20-deg wedge probes 


247 



Definitions of Blade Element Performance Variables (Continued) 
Rotor tip static pressure ratio: 


PR 




p at -7. 3% axial chord 


Stator static pressure coefficient: 


P surface ^2fg 

(pV 2 /2) 2[s 
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